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July 9, 2013

Mr. Theodore D. Schade
Air Pollution Control Officer
Great Basin Unified Air Pollution Control District
157 Short Street
Bishop, California 93514-3537

Dear Mr. Schade:

Subject: The Los Angeles Department of Water and Power (LADWP) Comments on
Great Basin Unified Air Pollution Control District (District) Draft 2013 Annual
Air Quality Monitoring Network Plan

On June 14, 2013, the District released for public review and comment its draft ‘2013
Annual Air Quality Monitoring Network Plan” (2013 Network Plan). The 2013 Network
Plan includes, in Appendix B a proposed network plan for the National Core (NCORE)
monitoring station located at the White Mountain Research Station east of Bishop,
California.

LADWP has reviewed the 2013 Network Plan and has numerous questions and
concerns about the proposed network and monitoring approach, including the NCORE
plan. LADWP is also concerned about the accuracy and reliability of the data generated
by the monitoring network and the purpose for which the District is collecting the data.

Air monitoring networks must be designed according to the criteria set out in 40
C.F.R. Part 58, including its appendices. (40 CFR, § 58.11(c); see Id. § 58.10(a)(1),
(b)(6).) Those criteria are intended to ensure that state and local networks collect
ambient air quality data to support compliance with the National Ambient Air Quality
Standards (NAAQS) (e.g., State Implementation Plan (SIP) development and
attainment demonstrations), support air pollution research, and allow the public to
determine the air quality to which they are being exposed. (Id. Pt. 58, App. D, §
1 .1(a)-(c).) Air agencies are required to submit annual monitoring network plans to
the pertinent United States Environmental Protection Agency (EPA) Regional
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Administrator on or before July 1 of each year (40 C.F.R. § 58.10(a)(1)), describing
the monitoring networks established and maintained by the state and local agencies
to ensure adequate air quality surveillance as required by EPA monitoring
regulations, including information on the purpose, siting and operation of each
monitor. (40 CFR, § 58.10.) As discussed below, the 2013 Network Plan does not
comply with EPA monitoring network requirements nor does it address the
deficiencies identified in the 2012 Ambient Air Monitoring Network Plan (2012
Network Plan). The 2013 Network Plan does not include evidence that sitting and
operation of each monitor meets the requirements of appendices A, C, D, and E of 40
C.F.R. 58.10 as required by subdivision (a)(1). Without a compliant network
monitoring plan that is approved by EPA, the data cannot be used for determining
the attainment status of any areas covered by the plans or impose air quality
mitigation requirements upon LADWP nor any other party.

1. Unapproved 2012 Annual Network Monitoring Plan.

The 2013 Network Plan largely resembles the 2012 Network Plan. LADWP
submitted written comments on the 2012 Network Plan to the District on May 16,
2012, and to EPA on September 28, 2012. (See Enclosures 1-2.) LADWP also
submitted comments on January 8, 2013, after LADWP terminated the District’s
licenses to operate the Dirty Socks, North Beach and Mill Site monitors. (See
Enclosure 3.) EPA has not taken action on the 2012 Network Plan that the
District Governing Board adopted on May 24, 2012, and submitted to EPA in
June 2012. Despite LADWP’s requests, the District did not withdraw the 2012
Network Plan and/or amend the plan to remove these monitoring stations, and
address the other deficiencies that LADWP identified. The 2013 Network Plan
does not resolve LADWP’s numerous comments and concerns raised during the
administrative process for the 2012 Network Plan. Therefore, LADWP’s
comments on the 2012 Network Plan are applicable to the 2013 Network Plan
and are incorporated by reference.

Under EPA regulations, annual network plans that propose network changes
must be submitted to the pertinent EPA Regional Administrator, and must be
approved or disapproved within 120 days. (40 CFR, § 58.10(a)(2).) Before EPA
can approve the network plan it must satisfy the requirements in 40 C.F.R. Part
58. These adjudications arefinal agency actjons] subject to Section 706 of the
Administrative Procedures Act. (See NRDC v. EPA (9th Cir. 2011) 638 F.3d
1183, 1190.) The District’s 2012 Network Plan was subject to EPA approval
because it included modifications to the monitoring network, such as showing the
T-4 and T-23 monitors as part of the monitoring network even though these
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monitors were in the process of being relocated. The 2012 Network Plan also
includes three monitors (Dirty Socks, North Beach, and Mill Site) that have been
removed, as discussed below. The submittal of the 2013 Network Plan does not
alleviate the District of its obligation to withdraw the 2012 Network Plan or EPA’s
obligation to disapprove the 2012 Network Plan if it is not withdrawn by the
District.

2. Removal of Dirty Socks, North Beach and Mill Site Monitors from Network.

The 2012 Network Plan and 2013 Network Plan both cannot be approved
because they include three monitors that are no longer part of the monitoring
network, and there is no certainty that these monitors will be relocated. LADWP
terminated the District’s licenses to operate the Dirty Socks, North Beach, and
Mill Site monitors on November 29, 2012 (Enclosure 4).

EPA notified the District on December 17, 2012, that ‘all three of these PM,0
sites are designated as SLAMS [State and Local Air Monitoring Stations] and
cannot be shut down or moved without EPA approval. Also, the shutdown of
these sites without EPA approval may call into question whether the area is
attaining the standard and could also impact the ability of [the District] to develop
appropriate emissions inventories and effective control strategies.”
(Enclosure 51) According to EPA, the District is required to comply with 40
C.F.R. 58.14, which outlines the required process for discontinuing SLAMS
monitors. EPA requested further information to determine if any of these
provisions apply, and stated that if 40 C.F.R. 58.14(c)(6) is used as the basis for
approval, ‘the current sites must be replaced with sites of the ‘same scale of
representation,’ which generally means that the replacement site must represent
the same conditions and sources as the previous site.” (Enclosure 5.) EPA also
noted that substantial analysis and “parallel monitoring” would likely be required
after a new site is established to determine if the new site represents the same
conditions as the former site given that “each of the sites captures its own
combination of sources and controls from portions of Owens Lake (Id.)

LADWP disagrees with EPA that replacement monitors for the former Dirty Socks,
Mill Site, and North Beach Monitors are necessary to achieve the NAAQS or ensure
compliance with any other existing legal or regulatory requirements. As the District
points out on page 18 of the 2013 Network Plan, EPA monitoring regulations require

1 LADWP sent a letter to EPA on June 17, 2013, responding to EPA’s December 12, 2012, ematl, to the
District. (Attachment 6.)
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the presence of only one air quality monitor within the Owens Valley Planning Area
(OVPA). Excluding these three monitors, there are 10 monitors in the OVPA —9
more than required. Thus, there is no legitimate justification to relocate the monitors.

Nevertheless, if the District intends to replace the monitors it cannot simply
assume that the Dirty Socks North Beach, and Mill Site monitoring facilities are
still in existence and that these sites can be swapped out with new locations
and with no new monitoring plan or public review. The Site Reports for North
Beach Mill Site and Dirty Socks are no longer accurate and should be removed
from the 2013 Network Monitoring Plan The reports incorrectly state that the
sites are currently being operated even though the District removed Dirty Socks,
North Beach, and Mill Site monitoring facilities from LADWP’s property in
December 2012 The Site Reports also incorrectly state that there will not be a
change in 18 months, when the District knows there has and will be a change
Thus, the 2013 Network Monitoring Plan also does not comply with 40 C F R
58.1 0(b).

The District has not performed any comparison of the proposed monitors and
former monitoring sites much less the detailed analysis and parallel monitoring
contemplated by EPA s criteria and requested by EPA staff Rather the District
sent a letter to EPA on January 28 2013 stating an assumption that relocating
the monitors to sites within one kilometer or less of the previous locations — the
‘same neighborhood scale distance — would be sufficient (Enclosure 6, Exh B)
This is not correct and is not supported anywhere in the applicable EPA
regulations There is no evidence the new monitors comply with 40 C F R 58 14
The District further fails to provide any specific information in the 2013 Network
Plan about the proposed relocation sites, only that they are generally within
either 500 meters or 300 meters of the former locations on LADWP property.
(2013 Network Plan, pp 2 [500 meters], 15 [300 meters]) The District cannot
merely assume that the information in the Site Reports for the removed monitors
will be the same for the new monitors The monitors’ proximity to the former
monitor sites is wholly insufficient to show that the proposed locations are
representative of the former sites as required by EPA The District cannot
perform this analysis until new location(s) are approved by the property owners.

Despite the District’s erroneous representation in the 2013 Network Plan that the
monitors are “down temporarily” and will be relocated to new sites on California
State Lands Commission (CSLC) or United States Bureau of Land Management
(BLM) land “by the end of 2013” (2013 Network Plan, p.2; Tables 1-3), these
monitors have been permanently removed and have so far been out of operation
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for more than six months. The timefrarne for relocating these monitors, if at all, is
very uncertain. The District is required to obtain approvals from CSLC and BLM
to install, operate and maintain new monitors at the proposed relocation sites,
and permission from LADWP to bring electrical power to the proposed air
monitors. The District has submitted applications to relocate the monitors, as
identified below, but LADWP understands that no approvals have been issued to
date.

• The District requested a letter of non-objection from CSLC to install and
operate a new monitor (formerly the North Beach monitor) on CSLC-owned
land. LADWP sent an objection letter to CSLC on March 22, 2013, stating,
among other things, that installing a new monitor at the proposed location
would interfere with LADWP s existing Phase 5 dust control project, violate
EPA s siting criteria contained in 40 C F R 58 Appendix E (Siting Criteria),
violate the District’s 2008 Owens Valley PM10 Planning Area Demonstration
of Attainment State Implementation Plan (2008 SIP). (Enclosure 7) CSLC
issued a conditional non-objection letter on April 4, 2013 which requires the
District to obtain CSLC s approval of a General Lease LADWP submitted a
second objection letter to CSLC on July 3, 2013, stating that it cannot provide
electrical power to the proposed air monitor until the District obtains all
required permits and easements from property owners, including completion
of all environmental documentation. (Attachment 8.) Assuming the District is
able to obtain these approvals, it is unlikely that this process will be complete
by the end of 2013

• The District requested in January 2013 that BLM amend LADWP’s Right-of-
Way Authorization (ROW) No CACA 050145 to relocate the Dirty Socks
monitor on BLM-owned land LADWP sent an objection letter to BLM on
March 22 2013 (Enclosure 9) LADWP stated that installing a new monitor in
LADWP’s ROW would interfere with LADWP’s use of the ROW for mitigation
in dust control area T1A-5 and would be incompatible with the legally
authorized and publicly beneficial use of the ROW lands violate the 2008
SIP, and, violate EPA’s Siting Criteria BLM acknowledged that the District s
proposed location for the new monitoring station ‘may get in the way of
LADWP’s activities in its ROW, and “construction and travel to the site may
increase dust generation in the area where [LADWP1 is trying to control these
things.” (Enclosure 10)
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The District also submitted an application to BLM on January 24, 2013, to
amend its ROW No. CACA 042345, to install two new monitors (formerly the
Dirty Socks and Mill Site monitors) LADWP sent an objection letter to BLM
on May 17, 2013, stating, among other things, that BLM is required to comply
with all applicable environmental laws before approving the ROW
modification request particularly in light of the existence of threatened and
endangered species in the area, that the proposed locations violate the 2008
SIP and EPA’s Siting Criteria, and that the proposed new monitors are part
of the District’s network plan that is operating in violation of EPA’s Quality
Assurance Criteria (Enclosure 11)

• LADWP sent a second objection letter to BLM on June 19 2013 in response
to emails LADWP received from BLM on May 5, 2013, and June 1, 2013,
related to the District s applications to amend LADWP’s and/or the District’s
ROWs to relocate the Dirty Socks and Mill Site monitors (Enclosure 12)
LADWP requested clarification about where specifically the District is
requesting to relocate the two air monitors According to BLM it has not
started processing the District s application to amend ROW 042345
(Enclosure 12 Exh B ) BLM will also prepare an environmental assessment
for the proposed ROW modification before taking any action (Enclosure 12,
Exh B)

There is no guarantee that CSLC or BLM will approve the District s requests to
install the monitors or that LADWP will provide electrical power prior to the
District obtaining all required permits and completing necessary environmental
documentation Even if the CSLC and BLM ultimately issue the requested
modifications and approvals, these approvals may be subject to appeal if any of
those agencies’ policies have been contradicted As such the District’s
representation in the 2013 Network Plan that the new monitors will be installed
and operational by the end of 2013 is highly speculative The District should
accordingly, revise the 2013 Network Plan to remove all references to Dirty
Socks, North Beach, and Mill Site monitors.

If new monitors are added to the network monitoring system, new site reports
with accurate information will need to be included in the 2013 Network
Monitoring Plan 40 CFR 58 10(e) requires that ‘[a]ll proposed additions and
discontinuations of SLAMS monitors in annual monitoring network plans and
periodic network assessments are subject to approval according to § 58.14.”
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Thus, the modified plan must be made available to the public for 30 days prior to
submission to the EPA Regional Administrator. (40 C.F.R. § 58.14(a).) The
2013 Network Monitoring Plan cannot approve future sites.

3. District Quality Assurance Project Plans.

As stated in the comments submitted by LADWP in connection with the 2011 and
2012 Network Plans, LADWP remains seriously concerned that the District
continues to operate its PM10 and PM2 network in the Owens Valley without
EPA-approved Quality Assurance Project Plans (QAPP). 40 Code of Federal
Regulations (CFR) 58 Appendix A requires, among other things, that CAll
monitoring organizations must develop a quality system that is described and
approved in quality management plans (QMP) and quality assurance project
plans (QAPP) “(40 CFR 58 Appendix A, Section 2 1) On September 8 201 1,
LADWP requested copies of the District PM10 and PM25 QAPPs The PM10 and
PM2 s QAPPs were received from the District on September 22, 2011, and
September 27, 2011, respectively Both QAPPs were unsigned, designated as
udrafts; (dated March 2001 and November 2002 respectively), and never
approved by the EPA Despite being made aware of this issue for more than two
years, both the EPA and District have failed to take corrective action

In later correspondence related to LADWP’s appeal of the District’s 2011
Supplemental Control Requirement Determination (SCRD) to the California Air
Resources Board (ARB),2attorneys for the District argued that the District and other
districts have approved QAPPs under the ARB and that ARB has obtained EPA’s
approval for the QAPPs However, the ARB Quality Assurance Plan (QAP)3
referenced in the District brief does not fulfill the quality assurance project plan
requirements in 40 CFR 58 because it does not address all the unique instrument
systems and processes that generate the data used to identify supplemental control
areas on Owens Lake, nor does it address the District s monitoring organization,
among other things Some of those missing system elements (e g, sand motion
monitoring video monitoring) are described in the 2013 Network Plan’s section on
Dust Identification Program’ on page 12 To be clear while the ARB QAPP does

cover the State and Local Air Monitoring Stations (SLAMS) network that is the
subject of the 2013 Network Plan the ARB QAP does not cover the use of those

2 See District’s OpposWon Brief Regarding the 2011 SCRD Appeal, State of California Air Resources
Board, dated April 19, 2012.

The ARS QAP was designed primarily as a guidance document for the operation of quality assurance
programs used by the ARB, local air districts, and industry, whereas a QAPP is a more detailed plan that
describes the quality assurance procedures for a particular project.
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data to identify supplemental dust control areas on Owens Lake because it does not
properly assure quality for all the instrument systems that are used in the dust
source identification process described in the 2008 SIP.

LADWP requests that the District update its PM10 and PM2.5 QAPPs, encompassing
all of the instrument systems that are required to implement the procedures
described in the 2008 Owens Valley SIP, including the monitoring organization
structure and functions, and to have them appjpved in a public proceedin in order
to ensure that the data are being collected and analyzed in accordance with EPA-
recognized quality assurance procedures.

LADWP also requests that the District complete this work expeditiously, as the
unapproved monitoring network is active and currently relied on to identify emissive
sources on Owens Lake and the Keeler Dunes, evaluate compliance within the
OVPA, and to assess the contributions from Owens Lake as far away as the Coso
Junction Maintenance Area (CJMA). The 2013 Network Plan cannot be approved
until there are approved QAPPs. The QAPPs cannot be approved until they are
updated and the appropriate procedure is followed including public review and
consideration at a public hearing. Without an approved QAPP, the data collected by
ambient monitors in the Network Monitoring Plans is not quality assured as required
by 40 C.F.R. § 58.1 1(a)(1) and cannot be used for any purposes including
attainment determinations or requiring additional controls. Furthermore, the District
also cannot submit to the EPA Regional Administrator an annual air monitoring data
certification letter to certify data collected at all of its monitors meet criteria in
appendix A as required by 40 C.F.R. § 58.15 or report the data to the EPA
Administrator as required by 40 C.F.R. § 58.16.

4. Overall Network Design.

The District’s network of source impact monitors is focused almost entirely on
Owens Lake. This is extremely problematic because the current network does not
adequately assess the contributions from other source areas that also affect air
quality within the OVPA, which is much larger than simply Owens Lake and which
has a well-recorded history of intense dust storms prior to any diversions from the
Owens River. LADWP raised this issue in its comments to the 2011 and 2012
Network Plans, but the District did not resolve the issue in the 2013 Network Plan.
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Of the 18 monitors listed in the draft 2013 Network Plan, 12 are designated as
“source impact” monitors, and all of these source impact monitors are locatedon or
immediately around Owens Lake and the Keeler Dunes.4 Given the fact that high
PM10 concentrations originate from sources upwind and downwind of Owens Lake
the District should extend its network to encompass some of these source areas,
which affect local communities as well as the overall attainment status of the OVPA
LADWP has provided abundant evidence to the District over the years establishing
that high PM10 concentrations originate outside of Owens Lake yet the District has
resisted these facts LADWP requests that the District identify the major off-lake
source areas Further all of the source impact monitors should be designated as
special purpose monitors because they are not suitable for comparison with and
determination of the area’s compliance with the NAAQS The 2013 Network
Monitoring Plan should be revised accordingly

The Owens Lake network described on pages 11-12 of the 2013 Network Plan
states that “An additional monitor is located 20 miles south of the lake at Coso
Junction” it is difficult to conceive how a single monitor, located some 20 miles
south of Owens Lake with large and obvious off-lake sources in between can be
technically considered part of the Owens Lake network As discussed below the
Coso Junction monitor site is problematic and does not accurately measure
concentrations from Owens Lake. The District should remove this statement from
the 2013 Network Plan.

5. The Data from the 2013 Network Plan will be Improperly Used in an Invalid Dust ID
Model

The 2013 Network Plan states (p 12) that the ambient air monitoring stations are
utilized for the District’s Dust Identification Program (Dust ID Model) The Dust ID
Model violates EPA’s regulations and therefore the data collected pursuant to the
2013 Network Plan should not be utilized for the Dust ID Model The Dust ID Model
has never been expressly approved for use at Owens Lake by either EPA or ARB

The Dust ID Model is built on faulty assumptions The District gathers sand motion
data using devices known as Sensits and Cox Sand Catchers (CSCs) which in
combination, are intended to provide a measurement of horizontal sand flux CSCs
are passive devices that can collect sand for over a month or more, depending on
activity level. Sensits are electronic detectors that count the number of sand particles

As discussed in Section 2, above, the 18 monitors listed in the 2013 Network Pian mistakenly include
the three source impact monitors at the Dirty Socks North Beach and Miii Site locations that were
removed by the District in December 2012 and which have been out of operation for more than six
months.
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that strike the sensor in a 5-minute period.5The Sensit particle counts are then used
to apportion the sand that the CSCs collected to a 5-minute resolution. The District
assumes, without any scientific basis, that there is a linear relationship between the
sand mass collected by the CSCs and cumulative Sensit motion detector counts.
The sand flux data are then mapped to the alleged emissive areas that were defined
in the first step The District assumes that the horizontal sand flux data generated by
the Sensits/CSCs are proportional to the PM10 emissions with the proportional factor
called a ‘K-factor.” K-factors are defined for larger geographic areas, referred to as
source areas The Dust ID model K-factors are not known but must be derived

from the air quality data and dispersion model used in the Dust ID model, which is
the CALPUFF model This is done by first running CALPUFF with an initial K-factor
of 5x1 0 to generate modeled hourly PM19 concentrations at each of the ambient air
monitoring sites located on and around the lake Then for each monitoring site, the
initial K-factors are adjusted to force agreement between the modeled concentration
and the actual monitored PM10 concentrations. These resultant K-factors are then
screened to eliminate hours with poor source receptor alignment. Those values
passing the screens are then grouped by lakebed area (i e, Central North South,
and Keeler dunes) and further stratified by season’in a highly subjective process
Then for each area and season the 75th percentile K-factors are determined If
there is an insufficient number of calculated K-factors for a season and lakebed area
(at least 9), then a predefined set of default K-factors are used, as explained in the
2008 SIP The revised K-factors and sand flux data are then run in CALPUFF again
to generate 24-hour predictions of PM10 concentrations at the regulatory shoreline”

The Dust ID Model is not an EPA-approved model The District improperly utilizes
CALPUFF. CALPUFF is approved by EPA as a long range dispersion model.
(Enclosure 13 [Revision to the Guideline on Air Quality Models Final Rule, 68 Fed
Reg 18440 (April 15 2003]) EPA has not approved CALPUFF for near-field’
applications as it is used for at Owens Lake (Enclosure 14 [EPA Clarification Memo,
8/1 3/2008, pp 1-3 6]) AERMOD, which is not used by the District, is the model
approved by EPA for “near-source’ or ‘near-field” assessments (Enclosure 15
[Revision to the Guideline on Air Quality Models, Final Rule, 70 Fed. Reg. 68218,
(Nov. 9, 2005)1; Enclosure 14 [EPA Clarification Memo, 8/1 3/2008, pp. 1-3, 6].)

The District has failed to obtain the required EPA pre-approval to use the Dust ID
Model Since CALPUFF is not an EPA approved model for near-source or ‘near

The District has also applied to BLM to amend its ROW No. CACA 046216 to add three new sand
motion monitoring sites (Sensits). LADWP sent a letter to BLM on April 25, 2013, objecting to the
District’s request. LADWP sent a second letter to BLM on June 19, 2013, responding to an email from
BLM received on May 5, 2013. According to BLM, it has not taken any action on the District’s request,
and will prepare an environmental evaluation before taking action on the District s request
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field” assessments, EPA rules require that prior approval be obtained from EPA
when using alternative models for regulatory purposes. (40 C.F.R. Part 51, Appendix
W, § 3.2.2.(a); Enclosure 15 [Revision to Guideline on Air Quality Models, Final
Rule, 70 Fed. Reg. at 68232 (Nov. 9, 2005).]; Enclosure 14 [EPA Clarification
Memo, 8/1 3/2008, pp. 4-5].) In order to obtain EPA approval, the model must be
evaluated from both a theoretical and performance perspective, and it must be
demonstrated that the model meets eight specific criteria (40 C F R Part 51,
Appendix W, § 3.2.2.(b)-(d)]; Enclosure 14 [EPA Clarification Memo, 8/13/2008,
pp 4-6] ) The District has not performed the required demonstration that is a
prerequisite to EPA approval of CALPUFF for these purposes Absent EPA’s
approval CALPUFF cannot be used for regulatory purposes

The Dust ID Model also violates EPA calibration rules The Dust ID model depends
largely on the accuracy and reliability of the K-factors to predict ambient PM10
concentrations at the regulatory shoreline. As discussed above, the District uses the
CALPUFF model to back-calculate the K-factors that are used to produce hourly
emission rates at the regulatory shoreline Specifically, the District compares the
model s estimate of PM10 concentrations with the actual monitored PM10
concentrations recorded by the ambient monitoring system at the regulatory
shoreline and adjusts the initial K-factors to force agreement with the actual
monitored PM19 concentrations. Thus, K-factors are derived from the data set being
evaluated and are simply calibration factors for CALPUFF.

The calibration of CALPUFF with its own results violates EPA modeling rules (40
C F R Part 51, Appendix W, § 7 2 9), and highlights the inaccuracy unreliability,
and lack of credibility supporting the results generated by the District’s Dust ID
model The EPA rules on air quality modeling provide (emphasis added)

7.2.9 Calibration of Models

Calibration of models is not common practice and is subject to much error
and misunderstanding There have been attempts by some to compare
models estimates and measurements on an event-by-event basis and
then to calibrate a model with results of that comparison This
approach is severely limited by uncertainties in both source and
meteorological data and therefore it is difficult to precisely estimate the
concentration at an exact location for a specific increment of time. Such
uncertainties make calibration of models of questionable benefit.
Therefore, model calibration is unacceptable.

Thus, pursuant to EPA Rules, the calibration of the model renders the results
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“subject to error much and misunderstanding” “severely limited,’ “of questionable
benefit,” and, ultimately, “unacceptable” to EPA. (40 C.F.R. Part 51, § 7.2.9.)

The Dust ID Model does not properly account for the contributions of off-lake
sources on the ambient air monitoring system concentrations prior to calculating K-
factors There are significant non-LADWP-related sources of PM10 emissions that
affect the ambient air monitoring system concentrations According to EPA
background concentrations are an essential part to be considered in determining
source impacts (40 C F R Part 51, § 8 2 1) EPA rules state that background
sources (i e , natural sources nearby sources and unidentified sources) should be
determined under appropriate procedures described in 40 C F R Part 51, § 8 2 Ito
8 2 3 ) The Dust ID Model does not comport with EPA requirements and is not
appropriate

The Dust ID Model does not have the requisite accuracy and reliability. According to
EPA models lack the fundamental capacity to show actual concentrations at a
precise location and time or that a precise location caused an exceedance the exact
task for which the District uses the Dust ID Model (40 C F R Part 51, Appendix W,
§ 9 1 2 Studies of Model Accuracy, (a) [ However, estimates of concentration that
occur at a specific time and site, are poorly correlated with actually observed
concentrations and are much less reliable 1)

The Dust ID Model’s performance was evaluated under three different
measurements for the 2011 SCRD (I) Fractional Bias using paired data (i e data
paired in both space and time), (2) Scatter Plots with regression statistics using
paired data, and (3) Quantile Quantile (Q Q) Plots using unpaired data Under the
first two measures (fractional bias and scatter plots) a modeled dust concentration
is compared with the actual observed concentration at the same location (ambient
air monitor) for the same 24-hour or hourly period The third measure
(Quantile Quantile, or Q Q, Plots) evaluates how well the distribution of modeling
results mimics the distribution of observed concentrations, however, it removes the
time and space connection between the modeled and observed concentrations that
are essential for accurately calculating emission rates on the Owens playa using the
Dust ID Model The Dust ID Model was shown to be inaccurate and unreliable by
two of the three performance evaluation measures — it over-predicts PM10
concentrations and had zero to very low predictive capability The selection of the
75th percentile K-factor contributes to the models over-estimating PM10
concentrations.

Fractional bias is an EPA-approved statistical measure of bias; that is, the tendency
of a model to under-predict or over-predict the observed concentrations at Owens
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Lake shoreline monitors. The absence of bias provides evidence that the model is
accurately predicting values whereas the existence of bias in the modeled values is
evidence of a lack of reliability or accuracy with the model. Scatter Plots are visual
graphs showing “scatter” of 24-hour-average predicted versus observed data points
(with observed values on vertical axis, predicted values on the horizontal axis). In
the case of a perfect linear correlation between the predicted versus observed
variables, the data points would all fall on the same straight line. Scatter Plots are
particularly useful to show how well the Dust ID Model predicts the monitored
concentrations on a daily or alternatively, as is the case for K-factors, an hourly
basis Finally Q Q Plots are a type of scatter plots similar to regression plots, except
that as discussed above they are based upon unpaired rather than paired data
Whereas scatter plots compare observed versus predicted PM10 concentrations at a
single location over the same 24-hour period, in a Q:Q Plot, the maximum daily
observed PM10 concentration (all days in a year) is plotted against the maximum
daily predicted concentration (all days in a year), the second highest observed
concentration is compared with the second highest predicted concentration and so
on Model performance is considered acceptable’ by the EPA under Q Q Plot
evaluation if most of the data points lie within a factor-of-two difference from a
diagonal line through the origin

LADWP evaluated the performance of the Dust ID Model for the 2006-2010 period
encompassed in the 2011 SCRD using all three statistical measures. The results of
the paired fractional bias testing conducted showed the model systematically over-
predicts dust concentrations at the Owens Lake shoreline monitors The consistent
over-prediction of areas on the lakebed means the model is biased and wrongly
identifies Lone-Violator’ areas for dust control

Under the scatter plot analysis the regression statistics revealed the model lacks
predictive capability The results of the performance evaluation showed significant
variability when the data points were paired in space and time meaning that
observed ‘scatter’ was generally high when the modeled concentrations were low
and vice versa. For example, for dust sources on the Owens playa, the Keeler
monitor had 0% predictability Shell Cut (1%), Flat Rock (3%), Lone Pine (8%)
Olancha (9%) Ash Point (9%) North Beach (14%) Dirty Socks (15%) and Lizard
Tail (58%) EPA recognizes that poor correlations between paired concentrations at
fixed monitoring stations caTi into doubt findings on precise time and location —

exactly what the model was used for in the 2011 SCRD. (40 C.F.R. Part 51,
AppendixW, § 9.1.2; see also Enclosure 16 [EPA Clarification Memo, 9/26/2008, p.
9 [‘If the modeling system lacks demonstrable skill in terms of temporallspatial
pairing of impacts then the argument for applicability to the problem [required
criteria per 40 C F R Part 51 Appendix W § 3 2 2(u)] is seriously undermined ‘j])
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Only under the Q:Q Plot evaluation method did the Dust ID Model perform to
arguably ‘acceptable” standards because most of the points fell within a factor-of-
two difference from a diagonal line through the origin. However, as noted above,
Q:Q plots are a less detailed and therefore less reliable evaluation measure because
they use data that are unpaired in time and space Thus for example on Owens
Lake every dust storm, and every hour during a dust storm has a different pattern
of emissions Un-pairing the time and space data “decouples the source-receptor
relationship - a time and space relationship that is required for calibration of the K-
factors and identifying ‘Lone Violator areas The data points in a ‘un-pair’ may
reflect entirely different times and therefore different source areas on the playa in
what amounts to an ‘apples-to-oranges’ comparison Unlike a typical point source
such as a smokestack where Q:Q plots may be applicable, source areas on the 110
square mile Owens Lakebed are highly variable in location and emissivity over time
making Q Q plots meaningless for this application Consequently, the un-paired Q Q
Plot results are considerably less reliable as a measure to evaluate the Dust ID
model than the paired results provided by the fractional bias and scatter plot
analyses

6. Comments on individual Monitors.

Keeler PM10 and PM25 Monitors

The Keeler PM25 and PM10 monitors appear to violate the EPA siting criteria
contained in 40 CFR 58 Appendix E 6 The Keeler monitors are located atop the
District laboratory building near the center of town and are surrounded by a network
of unpaved streets and roadways that can be dusty under high winds with no traffic
The old State Highway leading south out of Keeler is especially emissive because
the old asphalt is seriously degraded and sand covers many parts of the roadway
This old road continues to be used as a shortcut to Highway 136 and dust plumes
generated by passing vehicles have been observed to cross the Keeler PMio
monitor under southerly winds Moving the monitor to the north edge of town would
eliminate some of these local influences and provides more representative sample
of the air quality arriving from sources located outside of town At a minimum the
District should consider paving the road that runs along the east side of their
laboratory facility (the west side is paved) because that road is still open and actively
used.

6 40 CFR Part 58, Appendix E, 3. Spacing From Minor Sources: “The plume from the local minor
sources should not be allowed to inappropriately impact the air quaiity data collected at a site Particulate
matter sites should not be located in an unpaved area unless there is vegetative ground cover year
round, so that the impact of windblown dusts will be kept to a minimum.”
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North Beach PM10 Monitor

As discussed in Section 2, above, the North Beach monitor was removed by the
District in December 2012 and has been out of operation for more than six months.
The District should revise the 2013 Network Plan to remove all references to this
monitor.

Flat Rock PM10 Monitor

The 2013 Network Plan states that during May 2011 the PM10 monitor at Flat Rock
was shut down and moved northeast to the Mill Site (2013 Network Plan, p 15)
The 2013 Network Plan states that the Flat Rock monitor was being impacted by
emissions from areas between the monitor and the 3,600-foot regulatory shoreline;
however, it is not apparent from the text of the 2013 Network Plan whether these
emissions were the reason for discontinuing the Flat Rock monitor and relocating it
to the Mill Site It is extremely important to know why these changes were made As
noted in LADWP’s comments on the 2012 Network Plan the Flat Rock dune area is
just one of several off-lake source areas that are known to affect shoreline monitors
under certain meteorological conditions The District should be monitoring the
emission contribution from these known off-lake sources — not removing monitors
ideally placed to record the contributions from off-lake dust sources. The District
should revise the 2013 Network Plan to clarify its reasons for removing the Fiat Rock
monitor.

Mill Site PM10 Monitor

As discussed in Section 2, above the Mill Site monitor was removed by the District
in December 2012 and has been out of operation for more than six months. The
District should revise the 2013 Network Plan to remove all references to this
monitor

Dirty Socks PM10 Monitor

As discussed in Section 2, above, the Dirty Socks monitor was removed by the
District in December 2012 and has been out of operation for more than six months.
The District should revise the 2013 Network Plan to remove any and all
references to this monitor.

Coso Junction PM10 Monitor
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The monitoring objective for Coso Junction is Population Oriented, Pollutant
Transport.” This monitor location is neither population oriented nor appropriate for
assessing pollutant transport. The Coso Junction monitor is in violation of EPA’s siting
criteria (see 75 Federal Register 54031 (September 3, 2010)). Further, there are
numerous sources improperly influencing the monitoring data, including open grazing
north of Coso Junction (Enclosure 17 [March 23 2012 letter to EPA] ) The data from
the Coso Junction PM10 monitor also remains unreliable and cannot be used to
assess the emission contributions from Owens Lake for the reasons outlined in
LADWP’s May 16, 2012, comments on the District’s 2012 Network Plan. Specifically:
(I) the Dust ID model has very poor predictive capability, even at the relatively short
plume transport distances across Owens Lake, (ii) the Dust ID modeling protocol
described in the 2008 SIP does not address the unique surface and meteorological
conditions that prevail over the long transport distances between Owens Lake and the
Coso Junction Maintenance Area (CJMA), and (iii) the Dust ID model does not include
any of the several known off-lake source areas that influence downwind dust
concentrations and which are therefore critical for apportioning the PM10
concentrations arriving at the Coso Junction monitor Some but not all of these non-
Owens Lake dust sources were documented in the March 23, 2012 letter
(Enclosure 17)

7 Specific Comments on 2013 Network Plan

Page 1 EPA regulations require that the 2013 Network Plan be submitted to EPA
for review and approval by no later than July 1, 2013, after expiration of the requisite
30-day public comment period The District did not publish the 2013 Network Plan
until June 14 2013, and appears to plan on submitting it to EPA sometime after the
Governing Board hearing on July 15, 2013 Thus, the Districts submittal of the 2013
Network Plan is not timely

Page 1 The District states that the intent of the 2013 Network Plan is to “describe
the network of monitors to be operated by the District during the 2012 calendar
year.” (Emphasis added.) This is presumably a typographical error as the purpose of
the 2013 Network Plan is to summarize and describe the District’s network of
monitoring facilities to be operated during the 2013 calendar year.

Page 2 The District fails to provide any specific information in the 2013 Network
Plan about the proposed relocation sites for the Dirty Socks, North Beach and Mill
Site monitors, only that they are generally within either 500 meters or 300 meters of
the former locations on LADWP property.
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Pages 6-8, Tables 1-3: The Dirty Socks, North Beach and Miii Site monitors have
been removed and have been inactive since December2012 and should therefore
be removed from Tables 1 through 3.

Pages 6-8, Tables 1-3: The Special Purpose Monitors at 1-4 and T-23 were
discontinued in July and August 2012, respectively, and should therefore be removed
from Tables 1 through 3.

Pages 6-8, Tables 1-3 The 2013 Network Plan should remove all reference to the
Simis Residence monitor The Simis Residence PM10 monitor was decommissioned
in August 2008, and the meteorological monitoring was suspended in July 2011. No
monitoring at this location is planned for 2013.

Page 9, Core-Based StatisticalArea’ This phrase appears nowhere else in the
document and should be removed from this list of definitions

Page 9, “Micropolitan Statistical Area”: This phrase appears nowhere else in the
document and should be removed from this list of definitions.

Page 12, Dust Identification Program The text refers to the map included as Figure
4 that details the monitoring sites used for the District’s Dust ID program, with the
caveat that the Dirty Socks, North Beach and Mill Site monitors are temporarily
down due to lease cancellation.” As discussed in Section 2, above, the
discontinuance of these monitors is not temporary The District should remove all
references to these monitors from the 2013 Network Plan

Page 14, Mono Lake: This paragraph contains outdated information about the Simis
Residence monitor, which was discontinued in August 2008 The out-of-date
infotmation should be removed from this paragraph

Page 15, 5 0 Recent or Proposed Modifications to Network, Owens Lake This
paragraph again discussing the temporary removal of the Dirty Socks North Beach
and Mill Site monitors and states that the District anticipates having them back in
operation at the new locations on CSLC and BLM land by the close of 2013. As
discussed in Section 2 above the discontinuance of these monitors is not
temporary. The District should remove all references to these monitors from the
2013 Network Plan.

Page 18, 6.0 Minimum. Monitoring Requirements, PM10:The tabulated data in this
section indicate that there are 12 active monitors in the Owens Lake non-attainment
area. By LADWP’s count, there are 6 monitors currently active and anticipated to
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collect data for 2013 for attainment purposes (Shell Cut, Bill Stanley, Olancha, Lone
Pine, Lizard Tail, and Keeler). North Beach, Mill Site, and Dirty Socks are shut down.
T-7 and T-27 are special purpose monitors and are not used for attainment
purposes.

Appendix A, Quality Assurance Audits: The document identifies purported audits,
but no specific information is provided. It is difficult to understand how audits can be
performed without approved QAPPs. LADWPrequestsppjes of the audits for its
review and commgfjprto the District’s consideration of the 2013 Network Plan.

Appendix A, Site Information: The District references purported quality assurance
audits, but there is no information about the outcome of the audit in the Appendix or
elsewhere in the 2013 Network Plan. The District should include this information.

Appendix B, NCORE Plan, Quality Assurance Status, p. 3: This paragraph implies
that the District has its own quality assurance plans when it states: “Quality
Assurance Project Plans from the CARB and the District cover PM10, PM2.5and
meteorological measurements. “As discussed in Section 3, above, the District does
not have its own approved PM10 QAPP and so that statement should be clarified.
EPA, however, incorrectly believes that the District has its own independent QAPP
because of the statements made in their 2008 Technical Systems Audit of the ARB
air quality network.7

“During the audit, EPA received a copy of GBUAPCD’s most recent PM10 QAPP
which will be reviewed for approval by Region 9.” (2008 Technical Systems
Audit, p. 42.)

o “Finding GBI: Great Basin operates an independent monitoring, laboratory and
QA program from that of ARB.” (2008 Technical Systems Audit, p. 43.)

o “Discussion GBI: GBUAPCD has independent QAPPs for its PM2.5 and
PM10 monitoring programs and laboratory operations. The QAPPs
incorporate SOPs written by the District. QA oversight by ARB consists of a
flow audit once per year.’ (2008 Technical Systems Audit, p. 43,)

The 2013 Network Plan should clarify the nature and approval status of the District’s
PM10 and PM25 QAPPs.

Technical Systems Audit of the ARB, 20D7, conducted by the US EPA Region 9 in August 2008.
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8. Conclusion.

The 2013 Network Plan directly violates EPA rules and protocols, and
perpetuates a reckless and biased approach to air quality management in the
OVPA. The District and EPA must be held to the reasonable expectation that
they will follow air quality regulations and therefore they cannot approve the
2013 Network Plan given the Plan’s significant deficiencies, as outlined above.
LADWP requests that the District revise the 2013 Plan and then reissue the
Plan for further public review and comment before it is considered by the
District Governing Board and submitted to EPA.

If you have any questions, please contact me at (213) 367-1014, or
Mr. William T. Van Wagoner, Manager of Owens Lake Regulatory Issues and Future
Planning, at (213) 367-1138.

Sincerely,

-

Martin L. Adams
Director of Water Operations

WTVW: rd n
Enclosures
C: Dr. Matthew Lakin, U.S. Environmental Protection Agency, w/enclosures

Mr. Larry Biland, U.S. Environmental Protection Agency, w/enclosures
Mr. Michael Flagg, U.S. Environmental Protection Agency, w/enclosures
Ms. Sylvia Qey, California Air Resources Board, w/enclosures
Dr. Mark Schaaf, Air Sciences, Inc.
Mr. William T. Van Wagoner
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Mayl6,2012

Mr. Theodore D. Schade
Air Pollution Control Officer
Great Basin Unified Air Pollution Control District
157 Short Street
Bishop, California 93514-3537

Dear Mr. Schade:

Subject: Los Angeles Department of Water and Power Comments on Great Basin
Unified Air Pollution Control District 2012 Ambient Air Monitoring Network Plan

On Apnl 20, 2012, the Great Basin Unified Air Pollution Control District (GBUAPCD)
released for public review and commentary its proposed “2012 Ambient Air Monitonng
Network Plan” (2012 Network Plan) The 2012 Network Plan includes, as Appendix B,
a proposed network plan for the National Core (NCORE) monitoring station located at
the White Mountain Research Station east of Bishop, California.

The Los Angeles Department of Water and Power (LADWP) has reviewed the 2012
Network Plan and has a number of questions and concerns regarding the proposed
network and monitoring approach, including the NCORE plan.

1. GBUAPCD Quality Assurance Proiect Plans.

LADWP is concerned that the GBUAPCD has been operating its PM10 and PM2,5
network an the Owens Valley without U S Environmental Protection Agency
(EPA)-approved Quality Assurance Project Plans (QAPP). 40 Code of Federal
Regulations (CFR) 58 Appendix A requires, among other things, that “All
monitoring organizations must develop a quality system that is described arid
approved. in quality management plans (QMP) and quafity assurance project
plans (Q4PP).” (40 CFR 58 Appendix A, Section 2.1). On September 8,2011,
LADWP requested copies of the GBUAPCD PM10 and PM2,5 QAPPs. The PM10
and PMa5 QAPPs were received from the GBUAPCD on September 22, 2011,
and September 27, 2011, respectively. Both QAPPs.were unsigned, designated
as “drafts° (dated March 2001 and November 2002, respectively), and
prestmably never approved by the EPA.

Water arid Power Conservation . a way of life
111 North Hope SIred, Los Angeles, California 90012-2607 Mailing address: Box 51111, Los Angeles 900.51-5700

Telephone: (213)367-4211 cable address: DEVAPOLA
lu.i



In later correspondence related to LADWP’s appeal of the GBUAPCD 2011
. .

Supplemental Control Requirement Determination (SCRD) to .Callfornia AirResources
Soard (ARB)1 . attorneys for the • GBLJAPCO argued that the

•and other districts have approved QAPPs under the ARB, and that
: ARB hS . obtained EPAs approval for the QAPPs. However, the ARB Quality
V .As.’ranc? ..Plan .(QA).refnced. inthe .GBUAf?CD brief does not fulfil .The

quality assurance project plan requirements in 40 CFR 58 because it does not
:a&frs. al[the. rique• .irmsystns d

. tt ge.nerate.th
..
e.data

used to identify supplemental control areas on Owens Lake, nor does it address
the GBUAPCDs monitoring organization, among others Some of those missing
system elements (e g , sand motion monitoring, vjdeo monitoring) are described

V •

•in,ie•q12 .NetworkPIan’s çp.n..ori “DU.)çpn.P9ri” . . .. .

To be clear, although the ARB QAPP does cover the State and Local Air
Monitoring Stations (SLAMS) network that is the subject of the 2012 Network
Plan, the ARB QAPP does not cover the use of those data to identify
supplemental dust control areas on Owens Lake because it does not properly
assure quality for all the instrument systems that are used in the dust source
identification process described in the 2008 SIP

LADWP requests that GBUAPCD update its PM10 and PMZ5 QAPPs,
encompassing all of the instrument systems that are required to imp!ement the
procedures described in the 2008 Owens Valley SIP, including the monitoring
organization structure and functions, and to have them approved in a public
proceeding in order to ensure that the data are being collected and analyzed in
accordance with recognized quality assurance procedures

LADWP also requests that GBUAPCIJ complete this work expeditiously, as the
monitoring network is active and cunently being used to identify emissive
sources on Owens Lake and the Keeler Dunes, evaluate compliance within the
Owens Valley Planning Area, and to assess the contributions from Owens Lake
as far away as the Coso Junction Maintenance Area

2 Overall Network Design

The GBUAPCIYs network of source impact monitors is focused almost entirely
on Owens Lake This is problematic because the current network does not
adequately assess the contnbutions from other source areas that also affect air
quality within the Owens Valley Planning Area which is much larger than simply
Owens Lake Of the 18 monitors listed in the draft 2012 Network Plan, 11 are
designated as “source impact1’monitors, and all of these source impact monitors
are located on or immediately around Owens Lake arid the Keeler Dunes Given
the fact that high PM10 concentrations originate from sources upwind and

GBtJAPCD’s Opposition Brief Regarding the 2011 SCRD Appeal, State of California Air Resources
Board dated April 19 2012
2 ARB QAP was designed primarily as a guidance document for the operation of quality assurance
programs used by the ARB local air districts and industry whereas a QAPP is a more detafled plan that
descnbes the quality assurance procedures for a particular project



downwind of Owens Lake, the GBUAPCD should extend its network to
icompass some of .tise. source areas, which affect local communities as well
.

theoverall attainmçnt status of the Owens Valley Planning Area. . LADWP, has
proyJ.ci?ci :abindant . evidence to QBJJAPCD over the years . that high PMio

..
concentrations . originate :outside of Owens Lake. L.ADWP reqists that
:GBUAPCD ..idçptify •hijor off-lac spurce.?rs. (including the .Olancha Dupes
and the string of ancient dry riverbeds just north of Owens Lace along the
.•sfem .•e óf. the valley) ;JId .monito.r t!:m for both sand motion ..and. ci.st
emissions This information would have assisted the GBUAPCD in their recent
assessment of the contribution of Owens Lake dust emissions at the Coso
Junction PM10 morntor, located 18 miles sooth of Owens Lake The GBUAF’CD’s

. . did . not .SO.flt,eS .the . .

inrormation required to characterize those sources is not being collected by

GBUAPCD If the çBUAPCD s truly interested in understanding the sources of
dust that are affecting the Coso Junction monitor, then it should expand its
source-impact monitoring network beyond Owens Lake

The Owens Lake network described on page 10 of the 2012 Network Plan states
that “An additjopa! monitor is Iocat?d 20 miles south of the lake at CosQ
Junction “ This begs the question of hw a sinIe monitor, located some 20 miles
south of Owens Lake with large off-lake sources in between, can be considered
part of the Owens [,alce network The GBUAPCD should either explain its
reasoning more thoroughly or remove this statement from the 2012 Network
Plan

3 Comments on Individual Monitors

Keeler PM10 andPM25 Monitors

The Keeler PMz5 nd PM10 monitors appear to violate The FPA s1tng criteria
ootained in 40 CFR 58 Appendix E The Keeler monitors are located atop the
GBUAPCD laboratory building near the cepter of town, and is surrounded by a
)ietworlc of unpaved streets and roadways that can be dusty Under high winds
with no traffic The old State Highway leading south out of Keeler is especially
emissive because the old asphalt is seriously degraded and sand covers many
parts of the roadway This old road continues to e used as a sho!-tcut to
Highway 136 and dust plumes generated by passing vehicles have been
observed to cross the Keeler PM10 monitor under southerly winds Moving the
monitor to the north edge of town would eliminate some of these local influences
and provide a more representative sample of the air quality arnving from sources
located outside of town At a minimum, GBUAPCD should consider paving the
road that runs along tile east side of their laboratoiy facility (the west side is
paved) because that road is still open and actively used

40 CFR Part 58, Appendix E, 3 SpacIng From Minor Sources uThe plume from the local minor sources
should not be allowed to uiappropnately impact the air quabty data collected at a site Parhculate matter
sites should.rjotbe located man unpaved area unless there is vegetafive ground cover year roind, so

. :
that the impact of wind blown dusts will be kept to a minimum”



North Beach PMf0Monitor

The North Beach PM10 monitor also appears to violate the EPA siting criteria
contained in 40 CFR 58 Appendix E. . The location of the North Beach monitpr is
especially problematic because it is located adjacept to two heavily used

.
unpaved rQads a north-south graveJ..hauI.road .

leading to the Zone . .1 shalrow
•fiood areas, arid t1. (very 4ty) east-west Boukier Creek Road used for .loca(

•.acçs. •:s.. evrai yrs ago. :before.the .North Beach monitor as :installed,
!AQW.. .P requêsted.that the.GSU.CD P!ape a TEOM along the shçrellne :110J1h

. ... f.I1c1yAr I, away from roads nd at a poiót tha.t the Dt ID, mode1predictci
relatively high 24-hour PM10 concentrations from on-lake wind directions
LAWP.didnot. agreewith he North Beach site that heGBUAPCO eentuaiIy
chose LADWP recommends that this station be moved west to the site we
onginally proposed

Flat Rock PM10 Monitor

The 2012 Network Plan states that during April 2011. the PM10 monitor at Flat
Rock was shut down and moved northeast to the Mill Site (page 10, last

...p.ar?greph). The 201 Z:Netw pn why, the F!at:RóCk..statiQfl
was discontinued, or why the Mill Site was chosen It is important to know why
these changes were made oth LADWP aqd the GBUAPCD have evidence that
the Flat Rock monitor was recording emissions from an off-Ialçe source area
located between it and the regulatory shoreline That could have been the
reason for the move However, the Flat Rock dune area is just one of several
off-lake source areas that are known to affect shoreline ñonitors under certain
meteQrologlcal conditions The GBUAPCD should be monitoring the emission
contribution from known çff-Take sources The removal of the Flat Rock dunes
monitor appears to be another example of the GUAPCD’s reluctance to
acknowledge the contributions from off-lake dust sources

dif-lalce source areas also influence the new Mill Site Screening for on—lake
wind directions cannot remove the influences of off-lake sources

Coso Junction PM10 Monitor

EPA has noted that GBUAPCD determined that the Coso Junction monitoring
site had been violating siting criteria since January 2010 (75 Federal Register
54031 (September 3, 2010)) LADWP requests documeptation that the noted
violations have been corrected Additionally, LADWP cautions the GGUAPCD
that the data from the Coso Junction PMio monitor cannot be used to assess the
contrrbutios from Owens Lake because (1) the Dust ID model has very poor
predictive capability, even at the relatively short plume transport distances across
Owens Lake, (2) the Dust ID modeling protocol described in the 2008 SIP does
not address the unique surface and meteorological conditions that prevail over
the tong transport distances between Owens Lake and the Coso Junction

Area. ,,afld .(3)• th Dust .l.,modei .doe,s not J!ude qny.



the several . known off-ake source areas that influence downwind dust
concentraUons, and whiQh are therefore critical for apportioning the PM10

..

co.ncentrons arrMng sat the Coso Junction monitor. Some but not all of these
non-OwensLake dust sources were documented in a (etter to the EPA on March

. 15 2012 (copiedto.theG.B.UAPCD). :.

: • • . . .

At a minimum, LADWP recommends that GBUAPCD install another PM10
monitor at the north end of the CJMA in prder,to assess the npqipg
concentrations there

: • • •4• Specific on.2012 NetworkPlan. • . . : •• • •

. • Page 6; :T0 .1::The Special Purpose Monitors at T-8 arwi T-25 haveb.een • :• • •

inactive since March 2Q10 and should be removed from this table

Page 6, Table I The Special Purpose Monitors at T-4 and T-23 are currently
being relocated on the Owens playa It is our understanding that GBUAPCD has
selected new locations for the monitors, and has solicited help from LADWP in
moving them GBUAPCD should include the new locations in this plan for pubhc
review and comment Otherwise, the stations will be installed and collecting data
before they have been formally reviewed and approved

Page 6, Table I The Flat Rock TEOM was decommissioned in May 2011 As a
result, the Flat Rock monitor should either be removed from the table, or the
table revised to show that meteorological data only are collected at this site

page 6 Table I The 2012 Network Plan should rmove all reference to the
Simis Residence monitor The Simis Residence PMia monitor was
decommissioned in August 2006, and the meteorological monitoring was
suspended in July2011 No monitoring attbis location is planned for 2012

Page 8, “Core-Basad Stat,sticalArea” This phrase appears nowhere else in the
document and should be removed from this list of definitions,

Page 8, ‘Micropoliten StatisticaIArea This phrase appears nowhere else in the
document and should be removed from this list of definitions

Page 9, Population Exposure” This phrase appears nowhere else in the
document arid should be removed from this list of definitions

Pa9e 9, “Representative Concentration” This phrase appears nowhere else in
the document and should be removed from this list of definitions

Page 9, “Trend Analysis” This phrase appears nowhere else in the document
and should be removed from this list of definitions

Page 9, #S,ta Comparison” This phrase appears nowhere else in the document
and should be removed from this list of definitions



:Page I 1, Dust IdentifIcatiop Program, lines 1-4: The tçt identifies special
••pumose monitors at T.4and T-23 but doesn’t mention that th monitoring

: .stations.are mpyc or where. It is.LWWP’s uncierstanci ing that.the
hS Iected n locations, and.thatthe moves are. nderway.now.

Jftrue, tI .GjAPCD should be.. required to discose.this irjfprniation.in the 2012
: ...Network.Planfprpubljc.review and cpmmentpriorto a..çcepnpe of any data

collected at the new locations

Page 13, Mono Lake This paragraph contains outdated information about the
Simis Residence monitor, which was discontinued in August 2008 The out-of-
date information should be removed from this paragraph

. . ‘ . .. ..

: •• • .:age:i3, Monp..L&ce, iL’? :12-13 :The.st “77?fs fl&tWQfk is.iiØ.tq : • • • . ‘

provide informetion on what portion(s) of the expqseci shoreline are emissive and
to what extent dunng a given storm” Is a gross overstatement The system can
only be used (and even then with a high degree of uncertainty) to identify
emissive areas within the enclosed area ofthe 25 Sensits shown on the lower
right side of Figure 5 The lineal extent of the l’4ono Latc shoreline within this
Sensit network js roiighly only 4 percent of the total

Page 14, 50 Recant or Proposed Modifications to Network, Owens Lalçe This
paragraph again mentions the inactive Special Purpose Monitors at T-8 and T
25 Both have been inactive for many years and therefore should be removed
from the 2012 Network Plan In addition, this paragraph mentions that the
Special Purpose Monitors at T-4 and T-23 are being moved by mid-2012,” but
doesii’t mention where or why Again, it is LADWP’s understanding that the
GBUAPCD ha&selected new locations and is moving the stations right now If
this is true, the GBUAPCD should berequired to disclose this information in 2012
Network Plan for public review and comment prior to acceptance of any data
collected at the new locations

Page 16, 60 Minimum Monitoring 1?equirements PM10 The tabulated data in
this section indicate that there are 12 active monitors i the Owens Lake non-
attainment area By LADWP’s count, there are only 11 monitors proposed for
2012

Page 23, NCORE Plan, Quality Assurance Status This paragraph implies that
the GBUAPCD has its own quality assurance plans when it states “The District’á
current QualityAssurance Proiect Plans “ To our knowledge, the GBUAPCD
does not have its own approved PM10 QAPP and so that statement should be
clarified The EPA seems to believe that the GUAPCD has its own independent
QAPP because ofhe statements made in their 2008 technical systems audit of
the California ARB air quality network ‘

4Technic1 Systems Audit of the California ARB, 2007, Conducted by the US EPA Region 9



o “During the audit, EPA received a copy of GBUAPCD’s most recent PMI 0
QAPP Which will be reviewed for approval by Region 9.”

o “Finding GBI: Great Basin operates an independent monitoring,
laboratory and QA program from that of ARB.”

o “Discussion GBI: GBUAPCD has independent QAPPs for its PM2.5 and
PMIO monitoring programs and laboratory operations. The QAPPs
incprporate SOPs written by the District. QA oversight by ARB consists of
a flow aUdit once per year.”

The 2012 Network Plan should clarify the nature and approval status of the
District’s PM10 and PM25 QAPPs.

5. Conclusion.

LADWP believes that these concerns, unless properly addressed, greatly
undermine the value of the GBUAPCD’s monitoring network and the associated
data collected. Therefore, LADWP requests that these issues be addressed prior
to approval of the 2012 Network Plan.

If you have any questions, please contact me at (21 3) 367-1138, or Mr. Nelson Mejia of
my staff at (213) 367-1043k

Sincerely,

William T. Van Wagoner
Manager of Owens Lake Regulatory
Issues and FutUre Planning

WTVW:rdn
c Mr. Matthew Lakin, United States Environmental Protection Agency

Mr Larry Biland, United States Environmental Protection Agency
Mr. Michael Flagg, United States Environmental Protection Agency
Ms Sylvia Oey, California Air Resources Board
Mr. Mark Schaaf, Air Sciences Inc.
Mr. Chris Jakober
Mr. Nelson Mejia
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Matthew Lakin, Ph.D.
U.S. Environmental Protection Agency, Region 9
75 Hawthorne Street, AIR-6
San Francisco, CA 94105

Subject: Los Angeles Department of Water and Power Comments on Great Basin
Unified Air Pollution Control District 2012 Ambient Air Monitoring Network Plan

Dear Dr Lakin

This letter responds to Great Basin Unified Air Pollution Control District’s (GBUAPCD)
request that U. S. Environmental Protection Agency (EPA) approve its 2012 Ambient
Air Monitoring Network Plan (2012 Network Plan). The 2012 Network Plan cannot be
approved by EPA, because among other defects, GBUAPCD’s PM10 and PM2.5Quality
Assurance Project Plans (QAPP) have not been approved by EPA in accordance with
40 C F R 58 Appendix A This regulation requires that “All monitoring organizations
must develop a quality system that is descnbed and approved in quality management
plans (QMP) and quality assurance project plans (QAPP) “(40 C F R 58 Appendix
A, § 2 1) The fact that GBUAPCD is operating its monitoring network without a set of
approved QAPPs is deplorable considering that this unverified data is being used to.
impose requirements upon the Los Angeles Department of Water and Power (LADWP)
at significant public expense, and serves as the basis for determining the ultimate
attainment status of the Owens Valley Planning Area (OVPA).

EPA is well aware of this serious problem with GBUAPCD’s 2012 Network Plan
LADWP brought this issue to EPA’s attention by its letter dated October 13, 2011
Instead of requiring GBUAPCD to comply with the law, EPA approved the 2011
Ambient Air Monitoring Network Plan. When GBUAPCD considered the 2012 Network
Plan, LADWP again pointed out that the failure to approve the QAPPs violated the law.
Again, GBUAPCD approved the 2012 Network Plan without approving any QAAPs. It is
absurd that GBUAPCD’s refusal to change the 2012 Network Plan to comply with the

V

law means EPA will not provide a formal opportunity for public comment on this network
plan.

Water and Power Conservation .. . a way of life
Ill Norih Hope Street, Los Angeles, California 90012-1607 Mailing address: Box 51111, Los Angeles 90051-5700

V

- Telephone: (213) 367-4211 Cable address: DEVAPOLA
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.. .. . •PA rnust ensure.BUAPCD complies with applicable regIaUons to cQIIect and • •

analyze data in apeordancewith recognized and approvedquality assurance .

procedures GBUPACD should be required to consider and approve adequate QAPPs
In a public proceeding in order to ensure th quality, accuracy, and integrity of the data
moving forward Until this happens any data collected pursuant to these defective
Ambient Air Monitoring Network Plans must be disregarded, and the data cannot be
used for determining the attainment sttus of the OVPA and/or to impose air quality
mitigation obligations upon LADWP
Bejow are LADWP’s ongirial comments on the 2012 Network Plan, with additional
responses to the oomments made iriGBUAPCD’s May 23, 2012, staff report LADWP
urges EPA to disapprove the 2012 Network Plan until it complies with the law

‘

I Background

In June 2012, Mr Theodore Shace, Air Pollution OotroI Officer (APCO) for
GBUAPC, submitted to EPA its 2012 Network Plan dated April 20, 2012, including, in
Appendix B the proposed network plan for the National Core (NCORE) monitoring
station located ?t the Wbite Mountain Research Station, east ofpishop, California The
GBUAPCD Board of Governors approved the 2012 Network Pl May 24, 2012
LADWP reviewed the 2012 Network Planand had a number ofquestions and concerns;

regarding the proposed network and monitoring approach advocated by GBIJAPCD,
including the proposed NCORE plan LADWP submitted these questions and concerns
In a comment letter to The c3BUAPCD Board on May 16, 2012 However1 in the staff
report for the May 24 GBUAPCD Board meeting — prepared less than two days after
GBUAPCD received LADWPs May 16 letter— GBUAPCD staff either gnored oroutright

rejected all of LADWP’s requests and suggestions on the 2012 Network Plan
The short review penod within which GBUAPCD staff drafted the report and issued their
recommendation to the GBUAPCD Board raises serious questions about whether
LAIJWP’s comments were given adeqqate consideration by the APCO and GBUAPCDstaff prior to th 2012 Network Plan being submitted to the GUAPCD Bpard for
approyal, and then to EPA 1orult,ñiate appova1 -

._t. —. — — 4 W’ —. — —

- 3BUAGD QLiàhtj i\ssujaflc Ptojet Plans

As noted above, LDWP is concerned that GBUAPCD has been operating its M10 and
PMa5 network in the Owens Valley without EPA-approved QAPPs Title 40 Code of
ederal Regulations (CFR) Part 58 Appendix A requires, among other things, that “All
monitoring organizations must develop a quality system that is desc.’r,bed and approved
in quality management plans (QMP) and qualify assurance project plans (QAPP) (40
C F R 58 Appendix A §2 1) On September 8, 2011, LADWP requested copies of the
GBUAPCD PM10 and PM2QAPPs The PM10 and PMa5 QAPPs were received from
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..QBUAPCD on September 22, 201 1 , and September 27, 201 1 , respectively. Both
QAPPs were unsigned, designated as udrafts (dated March 2001 and November 2002,
respectively) and presumably never approved by EPA

.
: .Ifl later correspondence.relatedto LADWP’s appeal ofOBUA.PQD’s.2011.Supplemental

: .

Control Requirement Determination (2011 SCRD) to the Cahforn,a Air Resources Board
(ARB)1.attorneys for GBUAPCD argued that 6BUAPCD dother districts.havç
approved QAPPs under the ARB, and that ARB has obtained EPA s approval for the
QAPPs However the ARB Quality Assurance Plan (QAP)2 referenced in the
GBUAPCD brief does not fulfill the quality assurance project plan requirements in 40
C F R 58 because it does not address all the unique instrument systems and
prooesses that generate the data used to identify supplemental control areas on Owens
Lake, nor does it address GBUAPCD’s monitoring organization, among other
omissions Some of those missing system elements (e g, sand motion monitoring
video monitoring) are described on page 11 of the 2012 Network Plans section entitled
“Dust Identification Program “To be clear, although the ARB QAP encompasses the
SLAMS network that is the subject of the 2012 Network Plan, it does not cover the use
of this data to identify supplemental dust control areas on Owens Lake because it does
not properly assure quality for all the instrument systems that are used in the dust
source identification process described in the 2008 GBUAPCD Owens Valley State
Implementation Plan (2008 SIP)

LADWP requested that GBUAPCD update its PM10 and PM25 QAPPs, encompassing
all of the instrument systems that are required to implement the procedures described
in the 2008 SIP, including the monitoring organization structure and functions, and to
have them approved in a public proceeding in order to ensure that the data are being
collected and analyzed in accordance with recognized quality assurance procedures
LADWP also requested that GBUAPCD complete this work expeditiously, as the
monitoring network is active and currently being used to identify emissive sources on
Owens Lake and the Keeler Dunes evaluate compliance within the OVPA, and to
assess the contnbutions from Owens Lake as far away as the Coso Junction
Maintenance Area

In response to LADWP s comments above regarding the lack of approved QAPPs,
GBUAPCD asserted in its May 23, 2012, staff report that 4’ itis not the LAD WPs

i GBUAPCD’s Opposition Brief Regarding the 2011 SCRD Appeal, State of Cahforma Air
Resources Board, dated April 19, 2012
2 The ARB QAP was designed primarily as a guidance document for the operation of quality
assurance programs used by the ARB, local an districts, and industry, whereas a QAPP is a more
detailed plan that describes the quality assurance proceduies fot a particular project
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place to deteiwine the validity ofthe ARB orDistr!cts QAPP,” and that “...these
.qocuments are scheduled forrevision during th& 2012 ca!ericfaryear.” First, LADWPs
ommets were submitted as part of the.public review period.Second, it is very much

.
LADWP’s business to question the content arid validity of cUAPQD’s.QAPPs.

S : GSUAPQP’srnpnitoripg neork has bn qperaiig on.the.Owens.piaya for over.1O . .

V years and the data collected from the network have led to thejntjflcation, design) V

V. V •• mp1ementiQn qf over .40 sqarrnii.ofds controIs.ofl:the.PJaYaata..cqst of
V • •

V

well over $1 billion dollars LADWP and the nearly 4-mjlhon citizensit serves have every
right to expect that the agency responsible for ordenng dust controls in the OVPA —

GUAPCO — s in compliance with air federal rules governing the collection and quahty
assurance Qf data used in the decision making process GRUAPOD has been negligent
in these duties for more than I 0 years Moreover, even If the PM10 QAPP eventually
approved in 2012 as GBUAPCD contends, it is far too little too late for LA)JWP and its
ratepayers EPA and ARB share proportional responsibility for allowing GBUAI.CD’s
breach of these obligations to continue for so long and at such great expense to
LADWP

3 Overall Monitoring Network Design

GBUAPCD’s network of source impact morntors is focused a1mos entirely on Owens
Lake This is problematic because the current network does not adequately assess the
contributions from other off-lake source areas that also affect air quality within the
OVPA, an area much larger that encompasses much more than simply Owens Lake

Of the 18 monitors listed in the draft 2012 Network Plan) 11 are designated as “source
impact” monitors, and all of these source impact monitors are located on or immediately
around Owens Lake and the Keeler Dunes Giyen the fact that high PM10
concentrations originate from off-lake source upwind and downwind of Owens Lake1
GBUAPCD should extend its network to encompass some of these source areas, which
affect local communities as well as the overall attainment-status of the OVPA LADWP
has provided abundant evidence to 3UAPCD over the yersthat high ?Mi,

- concentrations originate tidé<àf 9werfs Lake LDVP q$sted that L3UACD
- ideiitify the majol ff-lãke source areà(piqlqdiñg the OLichäj)uries and tetng of

ancièht dry riverbeds just horth of Owens Lake aloflg the eaterrj side âf the valle’) and
tâ monitor them for both sand motion and dust emissions This information wãuld have
assisted GBUAPCD in their recent assessment of the contnbution of Owens Lake dust
emjssions at the Coso Junction PM11,monitor;, located 18 miles south of Owens Lake
GBLJAPCDs modeling analysis did not include any off-lake dust sources because the
information required to characterize those sources is not being collected by GBUAPCIJ
If GBUAPCD is truly interested in understanding the sources of dust that are affecting
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the Coso Junction monitor, then it should expand its source-impact monitoring network
beyond Owens Lake.

The Owens Lake network described on page 10 of the 2012 Network Plan states that:
“An additional monitor is located 20 miles south of the lake at Coso Junction.” It is
questionable how a single monitor, located some 20 miles south of Owens Lake with
large off-lake sources in between, can be considered an adequate part of the Owens
Lake network. LADWP requested that GBUAPCD either explain its reasoning more
thoroughly or remove this statement from the 2012 Network Plan; however, GBUAPCD
failed and refused to do so.

GBUAPCD also took issue with LADWP’s statement that: “high PM10 concentrations
originate from sources upwind and downwind of Owens Lake.” GBUAPCD abruptly
dismissed LADWP’s concerns, stating that: “LADWP offers nO scientifically defensible
data to prove this assertion.” GBUAPCD’s response is preposterous and untenable,
and ignores GBUAPCD’s own data. LADWP has provided abundant evidence of the
importance off-lake sources within the Owens Valley, most of this extracted from the
District’s own record. Evidence was submitted as part of, among other things, LADWP’s
2005 Alternatives Analysis, 2008-2010 Owens Lake Expert Panel proceedings,
2011 Alternatives Analysis, and in nUmerous letters sent to both EPA and GBUAPCD
regarding the influence of off-lake sources on the OWens Lake and Coso Junction
monitors. GBUAPCD’s curt response proves LADWP’s point that GBUAPCD is failing to
adequately investigate off-lake sources.

In providing its own “proof” that large, off-lake sources are non-existent between Owens
Lake and Coso Junction, GBUPACD states: “District staff regularly visually monitors the
area between Owens Lake and Coso Junction and has never identified any ‘large off-
lake sources.” This is not entirely accurate. As GBUAPCD knows, the Olancha Dunes
are located between Owens Lake and Coso Junction, and these natural dunes are
frequently and, at times, highly, emissive. Many other known or suspected dust.source
areas are located between Owens Lake and Coso Junction, including a large expanse
of seasonally dry ponds near the Olancha. refuse transfer station, and to.iarge. and
mostly barren fields located between one and four miles north of the Coso Junction
monitor LADWP pointed out these sources and their possible influence on the Coso
Junction monitor in a March 15, 2012, letter to EPA, which was copied to GBUAPCD.

Finally, GBUAPCD stated that: “Air quallty data indicate that total annual PM10
contributions from offlake LsicJ sources are a ve,y small percentage of the PMIO
emissions. The Board approved emission inventoiy in the 2008 SIP confirms this fact”
First, Board approval of an emission inventory is not evidence that the inventory is
correct or complete. Second, LADWP has conducted its own assessment showing that
GBUAPCD has, through a combination of errors and omissions in the 2008 SIP,
underreported the off-lake PM10 emissions within the OVPA by as much as 74,000 tons
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of PM10 per year. GBUAPCD has this information which was submitted as part of
LADWP’s appeal to ARB of the 2011 SCRD.

4. Comments on Individual Monitors

A. Keeler PMio and PM Monitors

Keeler PM2.5 and PM10 monitors appear to violate EPA’s siting criteria contained in 40
C.F.R. 58 Appendix E. Under 40 C.F.R. Part 58, Appendix E, 3. Spacing from Minor
Sources: “The plume from the local minor sources should not be allowed to
inappropriately impact the air quality data collected at a site. Particulate matter sites
should not be located in an unpaved area unless there is vegetative ground cover year
round, so that the impact of wind blown dusts will be kept to a minimum.” Keeler
monitors are located atop the GBUAPCD laboratory building near the center of town,
which is surrounded by a network of unpaved streets and roadways that can be dusty
under high winds with no traffic. The old State Highway leading south out of Keeler is
particularly emissive because the old asphalt is seriously degraded and sand covers
many parts of the roadway. This old road continues to be used as a shortcut to Highway
136 and dust plumes generated by passing vehicles have been observed to cross the
Keeler PM10 monitor under southerly winds. Moving the monitor to the north edge of
town would eliminate some of these local influences and provide a more representative
sample of the air quality arriving from sources located outside of town. LADWP
requested that, at a minimum, GBUAPCD consider paving the road that runs along the
east side of their laboratory facility (the west side is paved) because that road is still
open and actively used.

GBUAPCD responded to LADWP’s comment by stating that: “they [LAD WPJ offer no
scientific evidence of the extent of the alleged influence” from unpaved roads.
GBUAPCD also stated that LADWP had misread EPA’s siting criteria in Title 40 C.F.R.
Part 58 Appendix E, Section 6.3(b), which states that: “The intent is to locate localized
hot-spot sites in areas of highest concentrations whether it be from mobile or multiple
stationaiy sources.”

It is GBUAPCD’s — not LADWP’s — responsibility to ensure its monitors comply with
EPA’s requirements. The facts that the monitor is surrounded by a network of unpaved
streets and roadways, and that LADWP has observed that dust plumes generated by
passing vehicles cross the Keeler PM10 monitor is sufficient to show that the monitor
location violates EPA’s siting requirements. Furthermore, regardless of whether there is
proof of impact or not, it is still GBUAPCD’s responsibility to adhere to EPA’s siting
criteria.
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With respect to GBUAPCD’s statement that LADWP misread the siting criteria, the
purpose of the Keeler monitor is to record emissions from Owens Lake, not to monitor
the influence of nearby mobile or stationary sources. If the Keeler monitor is to be used
to calculate Owens Lake K-factors (emission rates), or to evaluate the PM10
concentrations attributable to Owens Lake, then GBUAPCD must first subtract the
influence from these localized, non Owens Lake sources. The responsibility for this
action lies with GBUAPCD, not with LADWP. As suggested above, GBUAPCD would
be better served by siting the station away from heavily travelled unpaved roads.

B. North Beach PMo Monitor

The North Beach PM10 monitor also appears to violate EPA siting criteria contained in
40 C.F.R. 58 Appendix E. The location of the North Beach monitor is especially
problematic because it is located adjacent to two heavily used unpaved roads: a north-
south gravel haul road leading to the Zone I shallow flood areas, and the (very dusty)
east-west Boulder Creek Road used for local access.

GBUAPCD responded by claiming that: “The District is solely responsible for siting..”;
that “The North Beach monitor was a compromise..”; that ARB and EPA have both
audited this site, and that “No adverse comments about station siting have ever been
made.” None of these pomments address LADWP’s concerns that the North Beach
station is poorly sited because it is located adjacent to two heavily used, unpaved haul
roads. LADWP renews its request that this station be relocated to a more suitable
location that is not so greatly influenced by local dUst sources.

C. Flat Rock PM Monitor

The 2012 Network Plan states that during April 2011, the PM10 monitor at Flat Rock
was shut down and moved northeast to the Mill Site (page 10, last paragraph). No
reason was given why the Flat Rock station was discontinued, or why the Mill Site was
chosen. It is important to know why these changes were made. Both LADWP and
GBUAPCD have evidence that the Flat Rock monitor was recording emissions from n
off-lake source area located between the monitor and the regulatory shoreline. These
emissions could have been the reason for the move. However, the Flat Rock dune, area
is just one of several off-lake source areas that are known to affect shoreline monitors
under certain meteorological conditIons. LADWP stated that GBUAPCD should be
monitoring the emission contribution from known off-lake sources, and that the removal
of the Flat Rock dunes monitor appears to be another example of GBUAPCD’s desire
to disregard the emission contributions of off-lake dust sources. Moreover, off-lake
source areas also influence the Mill Site. Screening for on-lake wind directions cannot
remove the influences of off-lake sources.
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GBUAPCD responded by claiming that these were “accusation[s] against the District
with no scientific evidence provided to defend it. GBUAPCD already has scientific
evidence supporting LADWP’s concerns. Both GBUAPCD and LADWP are well aware
of the influence of the Flat Rock dunes and surrounding desert due to the fact that a
sand-motion monitoring device was installed there in October 2008 at LADWP’s
insistence. A significant amount of sand motion was recorded at that location which
confused the signal from Owens Lake, but also provided evidence of a relatively large
off-lake dust source.

LADWP reiterates its comment that the 2012 Network Plan should explain why the Flat
Rock monitor was discontinued, and why the Mill Site was selected. Regarding the
latter comment, it is very important for the 2012 Network Plan to address the possible
influences from nearby, off-lake dust sources. At the very least, GBUAPCD should
install a sand-motion monitoring device at the Mill Site (as was true at Flat Rock) in
order to verify whether and to what extent off-lake sources are influencing the recorded
concentrations.

D. Coso Junction PM Monitor

GBUAPCD improperly utilizes data from the Coso Junction PM10 monitor to assess the
contributions from Owens Lake. This is improper because (1) the Dust ID model has
very poor predictive capability, even at the relatively short plume transport distances
across Owens Lake; (2) the Dust ID modeling protocol described in the 2008 SIP does
not address the unique surface and meteorological conditions that prevail over the long
transport distances between Owens Lake and the Coso Junction Maintenance Area
(CJMA); and (3) the Dust ID model does not include any of the several known off-lake
source areas that influence downwind dust concentrations, and which are therefore
critical for apportioning the PM10 concentrations arriving at the Coso Junction monitor.
Some, but not all of these non-Owens Lake dust sources, were documented in a letter
to the EPA dated March 15, 2012, a copy of which was also sent to GBUAPCD.

GBUAPCD responded that (regarding the March 15, 2012, report): “These assertions
have no scientific merit. The tdust sources’ that were documented in LADWPs letter of
March 15 2012. contain no data whatsoever and have only pictures of sources’ that
are encrusted and not emissive. There is a difference between a scientifically
defensible argument and a few pictures that show non-emissive surfaces. Many of the
areas pictured in LADWPs letter were visited by District staff and found to have a
competent crust that would not become emissive in a wind event.”

The purpose of LADWP’s March 15, 2012, letter was to notify bOth. EPA and
GBUAPCD that there are dust sources located nearby and immediately upwind of the
Coso Junction monitor that could be influencing the dust concentrations there, and also
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S

to point cut that it is GBUAPCDs responsibility to investigate whether these sources
. are attributing any exceedances at the CosoJunction monitor to Owøns Lake. • • S

:GPC response, th they visited thesites and.found’themto be non-ernissive, . .

S ..istoput it mildly, ludicrous. Temporaichanges in surfape conclitiçns can renderthese . •

S

•are rniss5jy.e cluEing some. parts pf.thqye ancjcornpieteiy nQnm
.

issiye..durrig other : • •

parts of the year The abundance of sand and sand-sized particles captured by
.

yegetion and around .fenc is a testament to thç façtthat these areas areactive .. . S.. •during
high wind events GBUAPCD cannot dismiss these possible dust sources with

one field visit ft is GBUAPCD’s repopsibiIity — not LADWP’s — to investigate these
potential sources before attributing the exceedancs at the Coso Junction monitor to
Owens Lake

5 Specific Comments on 2012 Network Plan

A Page6 Table I

The Special Purpose Monitors at T-8 and T-25 have been inactive siice March 2010
and should be removed from this table

GBUAPCD provided no response to this comment

S Page6Tablel

The Special Purpose Monitors at T-4 and T-23 are currently being relocated on the
Owens playa Itis J..ADWP’s understanding that GBUAPCO has selected new locations
for the monitors, and has sphclted help from LADWP in moving them GBUAPCD
should include the new lpcations in this plan for pubhc review and comment
Otherwise, the stations will be installed and collecting data before they have been
formally reviewed and approved

GBUAPCD responded that “Changes in SPM station do not require approvals The
Jntent is to pro ‘ice t itrict with the flexibility tojñstall and.pporate mQnitor$ fo?short-.

sti4ie and to’jnovthè?n as da?med necsa1y by Djstiot stfl’ LApWP doep
nt iñderstand GBUAPCD’s rluctance to solicit public iñ1Sqf GBUAPCDtsactions
affect LADWP and its ratepayers The monitors at T—4 and T-23 were intalled at those
locitions with LADWP’s approval, and for the sole purpose of providing more refied
Kfactors on the playa GBUAPCD should be willing to provide LALJWP with sufficient
information to understand where the stations might be moved and why, and this
information should be disclosed in the annual plan that is open for public review and
comment
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. .

C. Paçje 6, Table 1

. The Flat Rock TEOM was decommissioned in May 201 1 . As a result, the Flat Rock •

. monitor should either be removed from the table, or the table revised to show that • •

meteoroiogical data only are collected at this site

. V

V

GBPçD.prQvided no response to this comment, • .. . . . .. . . . ‘ V : •

D e6Table1

The 2012 Network Plan should remove all reference to the Simis Residence monitor
Szmis Residence PM10 monitor was decommissioned in August 2008, and the
meteorological monitoring was suspended in July 201 1 No monitoring at this location is

.

••:• : : . • •.planned.for.2012. ..... .. ; :
.:‘:,

.

:::. .

GBUAPCD provided no response to this comment

E Page 8 “Core-Based Statistical Area”

This phrase appears nowhere else in the document and should be removed from this
list of definitions

GBUAPCD
provided no response to this comment

F Page 8 “Micropolitan Statistical Area”

This phrase appears nowhere else in the document and should be removed from this
list of definitions

GBUAPCD provided no response to this comment

G Page 9 “Population Exposure”

This phrase appears nowhere else in the document and should be removed from this
list of definitions

GBUAPCD provided no response to this comment
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H. Page 9. “Representative Concentration”

This phrsse appears nowhere else in the document and should be removed from this
list of definitions.

GBUAPCD provided no response to this comment.

Page 9, “Trend Analysis”

This phrase appears nowhere else in the document and should be removed from this
list of definitions.

GBUAPCD provided no response to this comment.

J. Page 9, “Site Comparison”

This phrase appears nowhere else in the document and should be removed from this
list of definitions.

GBUAPCD provided no response to this comment.

K. Page 11, Dust Identification Program, lines 1-4

The text identifies special purpose monitors at T-4 and T-23, but fails to mention that
the monitoring stations are being moved, or to what location the monitors are being
relocated. It is LADWP’s understanding that GBUAPCD has selected new locations,
and that the monitors are in the process of being relocated. If true, GBUAPCD should
be required to disclose this information in the 2Q12 Network Plan for public review and
comment prior to acceptance of any data collected at the new locations.

GBUAPCD responded disingenuously that: “At the time of the writing of the monitoring
plan locations for the special purpose monitors had not yet been finalized. Special
purpose monitors require no formal review or approval,” and that “The intent is to
provide the District with the flexibility to install and operate monitors for short-term
studies and move them as deemed necessary by District staff.” LADWP reminds
GBUAPCD that the installation of special purpose monitors at T-4 and T-23 was by
mutual agreement as part of a failed effort to improve the accuracy of the on-lake
K-factors (they are still highly inaccurate), and moreover, that LADWP provided the
TEOM instruments and shelters that were eventually used. These monitors are j
intended to be used to show attainment under the 2008 SIP, and LADWP’s consent
and cooperation is contingent upon these monitors not be used for purposes of showing
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attainment. LADWP’s consent and cooperation is required because the 2008 SIP
stipulates that only shoreline monitors may be used in computing K-factors. Intended
locations and uses must be disclosed in the 2012 Network Plan. If GBUAPCD does not
provide the requested information, LADWP will withdraw its agreement and protest the
use of any on-lake TEOM data on grounds that it violates the 2008 SIP.

L. Page 13, Mono Lake

This paragraph contains outdated information about the Simis Residence monitor,
which was discontinued in August 2008. The out-of-date information should be
removed from this paragraph.

GBUAPCD provided no response to this comment.

M. Page 13, Mono Lake, lines 12-13

The statement “This network is used to provide information on what portion(s) of the
exposed shoreline are emissive and to what extent during a given storm” is a gross
overstatement and therefore misleading. The system can only be used (and even then
with a high degree of uncertainty) to identify emissive areas within the enclosed area of
the 25 Sensits shown on the lower right side of Figure 5. The lineal extent of the Mono
Lake shoreline within this Sensit network is roughly only 4 percent of the total.

GBUAPCD provIded no response to this comment.

N. Page 14, 5.0 Recent or Proposed Modifications to Network, Owens Lake

This paragraph again mentions the inactive Special Purpose Monitors at T-8 and T-25.
Both have been inactive for many years and therefore should be removed from the
2012 Network Plan. In addition, this paragraph mentions that the Special Purpose
Monitors at T-4 and T-23 are being moved by “mid-2012,” but doesn’t mention where or
why the monitors are being relocated. LADWP understands that GBUAPCD has
selected new locations and is currently moving the stations. If this is true, then
GBUAPCD should be required to disclose this information in the 2012 Network Plan for
public review and comment prior to acceptance of any data collected at the new
locations.

GBUAPCD’s response to this comment is addressed in Item K.
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0. Page 16, 6.0 Minimum Monitoring Requirements, PM

The tabulated data n this section tndicates that there are 12 active monitors fri the
Owens Lake non-attainment area.. By L...DWPs.count, there are only 11 monitors
proposed for2Ol2

GBUAPCD provided no response to this comment

P Page 23 Quality Assurance Status

This paragraph implies that GBUAPGD has approved QAPPs when it states “The
Distnct’s current Quality Assurance Project Plans As previously discussed
GBUAPCD does not have its own approved PM10 QAPP This statement must be
corrected, to avoid further misunderstandings For example EPA appears to have been
misled in its 2008 technical systems audit of the California ARB air quality network that
GBUAPCD has its own independent QAPP based upon several statements EPA made,
including the following

. “During the audit, EPA received a copy of GBUAPCD s most recent PMIO QAPP
which will be reviewed for approval by Region 9

• “Finding GB1 Great Basin operates an independent monitoring, laboratory and
QA program from that of ARB”

• “Discussion GB1 GBUAPCD has independent QAPPs for its PM2 5 and PMIO
monitoring programs and laboratory operations 1 he QAPPs incorporate SOPs
written by the District QA oversight by ARB consists of a flow audit once per
year”

These statements are not correct, and contradict GBUAPCD’s representation to AR8
that it operates under ARB QAPPs The 2012 Network Plan should clarify that
GBUAPCD does not have approved PM10 and PM25 QAPPs

GBUAPCD provided no responses to these comments

The specific issues and concerns outlined above, unless properly addressed, greatly
undermine the credibility of GBUAPCD’s monitoring network and the associated data
collected pursuant to this network These issues must be addressed prior to EPA
approval of the 2012 Network Plan In addition GRUPACD should be required to
update both QAPPs and consider them in a public proceeding in order to ensure the

3Technicat Systems Audit of the Califorma ARB, 2007, conducted by the EPA Region 9
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quality, accuracy, and integrity of the data moving forward. Until this happens, all data,
including all data tO date, must be disregarded and cannot be utilized to determine the
attainment status of the OVPA.

We appreciate EPA’s consideration of these requests. Please contact me at
(213) 367-1014 or Mr. William T. VanWagoner, Manager of Owens Lake Regulatory
Issues and Future Planning, at (213) 367-1138 if you have any questions.

Sincerely,

: 2L-
Martin L. Adams
Director of Water Operations

WTVW:vf
C: William T. VanWagoner
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January 8, 2013

Matthew Lakin, Ph.D.
U S Environmental Protection Agency, Region 9
75 Hawthorne Street, Al R-6
San Frahcisco, CA 94105

Dear Dr. Lakin:

Subject; Los Angeles Department of Water and Power’s Supplemental Comments on the
Great Basin Unified Air Pollution Control Distnct 2012 Ambient Air Monitoring
Network Plan

This letter further supplements the comments submitted by the City of Los Angeles Department
of Water and Power (LADWP) on September 28, 2012, in response to the Great Basin Unified
Air Pollution Control District’s (District) request that the U.S. Environmental Protection Agency
(EPA) approve its 2012 Ambient Air Monitoring Network Plan (2012 Network Plan). LADWP
understands that EPA is still completing its review of the 2012 Network Plan and, therefore, has
not yet taken any formal action on the plan In addition to the reasons stated in LADWP’s
September 28, 2012, comment letter, EPA cannot approve the 2012 Network Plan because it
includes monitors that are no longer part of the District’s network of air quality monitoring
facilities as of December 29, 2012 EPA has no authority to approve the 2012 Network Plan
when it is based upon District monitoring stations that no longer exist.

LADWP has entered into several license agreements granting the District permission to access
lands owned by the City of Los Angeles (City) in order to construct, operate, and maintain
various air monitoring facilities and equipment. A number of these facilities arid equipment are
identified in the 2012 Network Plan, including the District’s air monitoring stations informally
referred to as the Dirty Socks Monitor, Mill Site Monitor, and North Beach Monitor (See 2012
Network Plan, p 4, Figure 2) On November 29, 2012, LADWP exercised its right under
License Agreement No 850 and notified the District of its intention to terminate, in part, the
licenses granted by LADWP to the District to operate the Dirty Socks, Mill Site, and North

• Beach Monitors. A copy of the November 29, 2012, Notice of Termination is attached to this
V letter.

LADWP issued the Notice of Termination because the District has improperly used the data
obtained from these monitors, which are identified in the Network Monitoring Plans submitted
annually by the District to the EPA, including the 2012 Network Plan, to run its defective Dust

Water and Power Conservation .. . a way of life
lii North Hope Street, Los Angeles, California 90012-2607 Mailing addres.y: Box 51111 Los Angeles 90051-5700

Telephone: (213) 367-4211 Cable address: DEVAPOLA
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l.D. Model and to justify the issuance of numerous control orders requiring LADWP to install
Best Available Control Measures (BACM) on areas surrounding Owens Lake LADWP will not
assist the Distnct in its efforts to impose sole responsibility for controlling dust in Owens Valley
on LADWP Further, as EPA monitoring regulations require the presence of only one air quality
monitor within the OWeris Valley Planning Area (OVPA), the Dirty Socks1 Mill. Site and North
Beach Monitors are not necessary to ensure compliance with any existing legal or regulatory
requirements The District was required to vacate and discontinue use of the Dirty Socks, Mill
Site and North Beach Monitor sites by no later than December 29, 2012.

As a result of LADWP’s termination of the Dirty Socks, Mill Site and North Beach Monitor
licenses, the District must withdraw the current 2012 Network Plan from EPA and amend the
plan to remove these monitoring stations from its designated network of facilities Further, as
discussed in LADWP’s September 28, 2012, comment letter, the District must prepare an
amended 2012 Network Plan and PM10 Quality Assurance Project Plan (QAPP), in accordance
with EPA monitoring regulations, approve the 2012 Network Plan and QAPP after providing for
and considering public comments, and, then resubmit the 2012 Network Plan and QAPP to
EPA for review (40 C F R 58 Appendix A, 2 1) Until this happens, any data collected
pursuant to the District’s defective Ambient Air Monitoring Network Plans must be disregarded,
and the data cannot be used for determining the attainment status of the Owens Valley
Planning Area and/or to impose air quality mitigation obligations upon LADWP. In addition we
remind EPA that to date the District has been issuing and enforcing dust control orders without
an approved QAPP.

In sum, EPA cannot approve the 2012 Network Plan until it is both accurate and complies with
the law.

We appreciate EPA’s consideration of these requests and its diligence in closely evaluating the
2012 Network Plan If you have any questions, please contact me at (213) 367-1014, or
Mr William VanWagoner, Manager of Owens Lake Regulatory Issues and Future Planning, at
(213) 367-1138.

Sincerely,

7?L
Martin L Adams
Director of Water Operations
Los Angeles Department of Water and Power

MLA:rdn
Enclosure
C: Mr. William I. Van Wagoner
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Mr. Theodore Ii Schade ...

Air Pollution Control Officer
.

Great Basln.Unifled AirPollution Control District .: .

l57ShortStreet ....
- .. .. . .

:Bts0P,!mn.9143537 . . . . . .. . ... . •..
.

Dear Mr Sohade

Subject Notice of PartialTer4mtiatiôbf LI nse$Jmpnt,No 850 (LA-850)
4— - :_

.:.Pursuant to L485O datecl.November .1 2Q98, the .Los.Angeies. Department of Water
and Power (LADWP) granted the Great Basin Unified Air Pollution Control District
(Great Basin permission t0 PP.Y0R$.!afl5.0wflcd by the City. of .os.Anges
(City) in order to construct, operate, and maintain certain air monitonng facilities and
equipment The.faàllities.subjectto LA-850 are described In .Exhibits.F and B of.the
agreement and include, among others, the following

.1. Air monitoring station (formerly subject to.Llcense Arernent No. 769),
‘consisting pf. prefabricated 8 x 8-foflt cube structure .(houaing air monitoring
equipment); a 3-foot tall meteorological tower jacerit to the cube structure;
and a barbedwire4opped 6-foot chain link fence surrounding the site on City

.‘owned property located on Làt 2 (lnyo County Assesor’s Parcel
Number 29-260-05), in Section 34, Township 18 South, Range 37 East,
Nt IDiablo Meridian, County of Inyp. State pf P?lifornia (Dirty Sacks Monitor);

2. Air monitoring station (formerly subject to License Agreemnt No. 801) consisting
of a prefabricated 8 x 8-foot equipment shed to house air monitoring equlpment;
a 334oot tall meteorological tower located adjacent to the equipment shed; a 25
x 25 x 6-foot barb-wire-topped chain link fence surrounding the equipment shed;
arid-a i5MHz upprirradarprofiler-(RASS) enclosed by a:SQ 50x 6-fopt
barb-wlEe-tQpped chain llnk.fence, which will beJccaL adjacentfo the
equipment shed enclosure The air monitoring station shall be located on City-

Water and Power Conservation .. . a way of life.
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owned property, known as the Mlll Site’ situated in the northwest quarter of
Section 15, Township 17 South, Range 38 East, Mt. Diablo Meridian, County of
Inyo, State of California (Mill Site Monitor); and

3. Air monitoring station located on City-owned property situated in a portion of the
north half of the northeast quarter of Section 16, Township 16 South, Range 37
East. Mt. Diablo Meridian, County of lnyo, State of California (North Beach
Monitor).

For several years, Great Basin has used the data obtained from these monitors, which
are identified in the Network Monitoring Plans submitted annually by Great asin to the
U.S. Environmental Protection Agency (EPA), to run its Dust LD, Model and erroneously
justify the issuance of ntjmerous control orders requiring LADWP.to install Best

• Available Control Measures (BACIv1) on areas surrounding Owens Lake. LADWP will no
:Ionger allow the use of its land to support reat Basin’s biased efforts to impose sole
:epPn5ibility.fOr àontrolling dust fri the Owens Valley on t. FurLherrnoe, as. EPA
nQnitoring egulations.require.the presence of onlyone &rquaiity monltorwithin the

• ... Owens VaJley Planning Area OVPA,Diiiy Socks, Mlll.ite, arid NbschMqriitors..
are not necessary to ensure compliance with any existing legal or regulatory
requirements

Therefore, pursuant to paragraph 12 1 of LA-850, which provides “Regardless of the
manner or duration of use or occupancy of said licensed area by Licensee, and

regardless of the permanent char qterpfanywprksprstructures constructed •• .

installed therein or thereon by Licensee, this License may be terminated at any time
• .

. .ithout.ouse forany reason orrio reason at all in the option of.t1. P:5Ptnh1ant by :
giving 30 days’ notice of termination,” LADWP hereby formally notifies Great Basin of its
jntert to.termlnata Great Basin’s rights under LA-850 to access, .pate, and maintain
Dirty ocks, Mill Site, and North Beach Monitors. LA-850 shall remain valid and
nforceabIe as to all other apilitie sujct t the. license, as içLenfled in xhibitsA an
.B.pf the agreement . . ..

. . .. .; .

In accordance with Paragraph.12.2, Great Basin is ordered to peaceably vacate and
discontinue use of Dirty Socks, Mill Site, and North Beach Monitor sites and facilities
wfthin thirty days from the date of this Fetter, Or December 29, 2012, and to comply with
all provisions of Paragraph 12 in connection with its surrender of these sites.



Mr. Theodore 0. Schade
Page 3
November 29, 2012

If you have any questions regarding this notice or LADWP’s exercise of its rights under
LA-850, please contact me at (213) 367-1014.

Sincerely,

Martin L Adams
Director of Water Operations

WTV:jmm
C: Mr. Donald S. McGhie, Senior Real Estate Offlcer, LADWP.
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Mr. Theodore ft Schade
• Air Pollution Control Officer

Great Basin- Unified Air. Pollution Control District
157 Short Street

. .•

:Bi$h0P,Ca!ifOrnta .91437
-

Dear Mr Schade

Subject Notice of Partial TeqnioatjônbL serppqt,,No 850 (LA-850)

.:pursuant o L.A850, datçd .November I 2Q8, thp .J,.qs.Angles. Department of Water
and Power (LADWP) granted the Great Basin Unified Air Pollution Control District
(Great Basin) permission to access various lands owned by the City of Los Angeles
(City) In order to construct, operate3and maintain certain air monitoring facilities and
equipment Tlie facilities subject to LA-850 are described in Exhibits A and B of the
agreement and include, among others, the following

• .1. Air monitoring station (formerly si.bjectto.LicenseAreernent No. 769,
consisting of a prefabricated 8 x 8-foot cube structure (housing air monitoring
equipment), a 33-foot tail meteorological tower adjacent to the cube structure,
and a barbed-wire-topped 6-foot chain link fence surrounding the site on City-

. - :owned property located on Làt 2 (Inyo County Assessors Parcel .

- : Number 29-26t-O5), in Section 34, Township 18 South, Range 37 East,
• Mt. Pibio Median, Conty pf lnyo, $ of PeHfQ Ia (D$óccMonitor;

2. Air monitoring station (formerly subject to License Agreement No. 801) consisting
of a prefabricated 8 x 8-foot equipment shed to house air monitoring equipment;
a 334oot tall meteorological tower located adjacent to the equipment shed; a 25
x 25 x 6-foot barb-wire-topped chain link fence surrounding the equipment shed;

•-ahda 915-MHz upper:airradarprofiler(RASS) enclosed by a:50 x50x 6-font
-. .

. bawire-tQpped chain Link fence, which wl!I be .Jpcated adjacenHo the
equipment shed enclosure The air monitoring station shall be located on City-

Water and Power Conserva ion . . a way of life
111 North Hope Street, Lo Angeles, Califonila 9OO12-2O7 Mailhzg address Box 51111, Los Angeles 90051-5700

Telephone: (213) 67-42l1 Cable addrese: DEWAPOLA
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owned property, known as the “Mill Site1”situated in the northwest quarter of
Section 15, Township 17 South, Range 38 East, Mt. Diablo Meridian, County of
lnyo, State of Cafornia (Mill Site Monitor); and

3. Air monitoring station located on City-owned property situated in a portion of the
north half of the northeast quarter of Section 16, Township 16 South, Range 37
East. Mt. Diablo Meridian, County of lnyo, State of California (North Beach
Monitor).

For several years, Great Basin has used the data obtained from these monitors, which
are identifled in the Network Monitoring Plans submitted annually by Great Basin to the
U.S. Environmental Protection Agency (EPA), to run its Dust l.D. Madel.and erroneously
justify the issuance of numerous control orders requiring LADWP.to install Best

• Available Contrøl Measures (BACM) on areas surrounding Owens Lake. LADWP will rio
:longer allow the use of its land to support reat Basins bised.effoiis to imppae sole
:reppnibility.or controlling .dLit in the Owens Valley on t. F hermore, as. EPA
monitoring iegulations.require.the presence of only one aTrua1ity monItor within the

• . . . OWens Va ey Planning Area (OVPA, Dirty Socks, Mill Site, and North Bech Monitors
are not necessary to ensure compliance with any existing legal or regulatory
requirements

Therefore, pursuantto paragraph 12 1 of I.A-550, which provides uRegardless of The
manner or duration of use or occupancy of said licensed area by Licensee, and
regardless of the permanent character of any works or structures constructed or
installed therein or thereon by Licensee, this License may be terminated at any time
.withput.causeforany reason oro reason at all in the option of.the. D.artrnent.by.
giving 30 days’ notice of termination,” L.AOWP hereby formally notifies Great Basin of its
intent to.terrrdnate 3reat Basin’s rights under 14850 to access. .gp.erate, and maintain
Dirty opks, Mill Site) and North Beach Monitors. LA-850 shall remain valid and
enforceable as to all other fac!lities subject to the license, as identified in Exhibits A and

• agreement. ..

. . .

. . ..

••

In a cordance with Paragraph 12.2, Great Basin is ordered to peaceably vacate and
discontinue use of Dirty Socks, Mill Site, arid North Beach Monitor sites and facilities
within thirty days from the date of this letter, or December 29, 2012, and to comply with
all provisions of Paragraph 12 in connection with its surrender of these sites.
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If you have any questions regarding this notice or LADWP3sexercise of its rights under
LA-850, please contact me at (213) 367-1014.

Sincerely,

•
<

Martin L. Adams
Director of Water Operations

• WTV:Jmm
C: Mr. Donald S. McGhie, Senior Real Estate Officer, t.ADWP.
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Ted,

Thank you for notit4ng LS of LADWP’s penal tarrrdnellcn of license agreement number 850, causIng GB UAPCD to vuceta end discontinue the Dirty Socks,
Mlii Silo, and North Beach PM15 sitas fry Docernbcr 29,2012. As you are aware, all three of those PM10 silos are designated as SLAMS end rsrnnel be
shutdown & moved without EPA approvaL Also, the shutdown at these sites without EPA approval may ova Into questIon whether the area Is attainIng the
standard end could also Impact the ebitty of GBIJAPCD to develop epproprtsta emissions inventories and affaclive control streleglea.

40 CFR 5814 nutlince The roquirod procoos for the disoontinuancrr of SLAMS monitors:

• 40 CFR 58.14(c) State. or where appropriate, local agency requests for SLAMS monitor station dlsccstinusttoo. subject to the review of the Regional
Administrator, will be approved If arty ot the following criteria are met and It the requirements of appendix 010 tttla pan, it any, continua to be met
Other requests for discontinuation may also be approved on a case-by-case busts If discoottnuance does not compromise data collaciion needed lor
Implementation ol a NA.AQS and It the requIrements of appendix 0 to this pert, if any, continue to he meL

• 40 CPA 55.14 (ej(l (Any PM5q,G, CD, PM10,5D5,Pb, or NC7 SLAMS monitor which has shown attainment during the previous live years, that

has a probabitty of less than 10 percent ot eoceedhrg 00 percent of the apptcsble NAAOS during the next three years based en the levels, trends, and
vetlablitty observed In the past, and which Is not apeclflcatly required by an attainment plan or maintenance plan, Ins nonattainment or maintenance
area, if the most recent attainment or maintenance plan adopted by the Slate and approved by EPA contains a contingency measure to be triggered by
an aIr quality concentration and the monitor to ho discrrntlnuctt Is the only SLAMS monitor opcrnling is the nnnnllainmenf or maintenance urea, the
monitor may not be cilaconlinued.

• 40 CPA 88.14 (e)(2j Any SLAMS monttor far GO, PMto .505 ,or 1402 whIch has consistently measured lower coscanlrafonethen another mocftor tar

the same potutact In the same county (or portion of a county within a distinct attainment ares. nonattatnmant area, or maintenance axes, as applicable)
during the previous twa yaws, and which is nor specifically required by sri saatnmsnc pisn or maintenance plan, if control meanurea schediried to be
Implemented or rthrmrntlnuod during the neat lImo ycam wer,id apply to the areas around both morritom and have similar affects on meusrrrcd
concsotraeons, such that the rstainad rnontlor would remain the higher reading of the two monitors being compared.
40 CPA 55.i4 (o)(31 For any poitutenf, any SLAMS monitor in e county (or portion of aoounty within a dlslioct sttahrment, nonaltetnmant, or
maintenance area, as uppllcabioj prosidod tho monitor has not moasurcrd violalisns of the applicabto NAAOS in the provisus flee years, and tho
approved SIP provIdes for s operatic, reproducible approach to mpresenilng the sir qualify of the affected county In the absence of actual moniiortcg

data.
• 40 CPA 58.14 (c)(4i A PM SLAMS monitor which EPA has determined cannot be compared to the relevant NAADS because of the siting of the

monitor, in accordance with 558.20.
• 40 CPA 58.14 (o)iS( A SLAMS monitor that is designed Ito metmum conccntnofionn rrpeind eran urban ama for purposca of r.hamelcrtzing hnnspnrf

into the area and that has not recorded violations et the relevunt NAAQS in the previous rws yssrs, if discontlnustton of the monItor Is tIed Ito start-up ef
another station also characterizing transport.

• 40 CPA 58.14 (c)(e) A SLAMS monitor not eligible for removal under any of the criteria in peragmphs (c)(1) through (c)(S) of this sechon may be moved
to a nearby location with the same scale of representation If logistical problerra beyond the Stats’s control matte It Impossible to continue operation at
its current site.

Loss of lease generally qasitfiss as a logistical problem beyond the Stateto control, par 40 CPA 58. i4 (c)(ej. We woutd need additional Information te determine
whether any of the other provisions apply. 1140 CPA $8.14 (oj(8) wem used an the beats for approval, the current sires must be replaced with sites ol the
‘same scale of mprssentstlos,’ which generally means that the repiscamant sIte must represent the same conditions and sources as the previous sits. Given
that each of your sites captures Its own combInation of sources and controls from portions of Owens Lalte, this may requIre substantial ererlysis once anew airs
is established. Mositofng agencies generally pumue a period of psrallei rrstnfcttng. where both the eststisg and replacement sites are opemled simallaneously
to eatabfsh that the new site rapwcanis the same condiflons as the previous sits. White this may not be possIble In your case, we strongly encotsage efforts to
matnraln the currant shea until adequata mptacernent sites can be established, stowing time for this comparioon

We wit continue to wodc with you and your staff on the appropriate path forward. Please 1st me know it you have eny questions.
Malt

Mnllhow Lakin, PhD.
Manageç Air Quality Analysis Dtitce
US EPA, RegionS (AiR-7) 175 Hswthoms tiLt San Francisco, CA 04105
P:415.a7Z3851 I E: bldn.Metthew@apagov
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June 17, 2013

Matthew Lakin, Ph.D.
U.S. Environmental Protection Agency, Region 9
75 HaWthorne Stret, AIR-S
San Fräncisóo, California 94105

Subject: Los Angeles Department of Water and Power Response to EPA Comments on
Termination of Great Basin Unified Air Pollution Control District License Agreement
for Dirty Socks, North Beach, and Mill Site SLAMS Monitors

Dear Dr. Lakin:

This letter responds to a December 17, 2012, e-mail from you to Great Basin Unified Air
Pollution Control District (District) Air Pollution Control Officer, (APCO) Mr Theodore Schade
regarding the City of Los Angeles Department of Water and Power’s (LADWP) partial
termination of License Agreement No 850 requiring the District to remove its three State and
Local Air Monitoring Stations (SLAMS) at the Dirty Socks, North Beach, and Mill Site monitoring
sites on LADWP land The District removed the three monitors in late December 2012, in
accordance with LADWP’s notice of termination, and since that time has been trying to relocate
them to alternative sites on property owned by the U.S. Bureau of Land Management (Bureau)
(Dirty Socks arid Mill Site) and the California State Lands Commission (CSLC) (North Beach
Site).

The December 17 e-mail, a copy of which is enclosed as Exhibit A for reference, was included
as an enclosure to a May 29 2013 letter from the District to CSLC responding to LADWP s
objections to the District’s pending request to relocate its North Beach monitor onto CSLC land,
and as an attachment to a May 29, 2013, letter from the District to the Bureau responding to
LADWP’s objections to the District’s request to modify LADWP’s right of way to relocate the
Dirty Socks monitor As of the date of this letter, we understand that the Bureau and CSLC
have not approved the District’s applications to relocate the SLAMS monitors.

LADWP objects to the District’s requests on several grounds, including that the proposed
relocation site fail to comply with U.S. Environmental Protection Agency (EPA) siting criteria
under 40 C.F.R. 58 Appendix E and the District’s own 2008 State Implementation Plan for the
Owens Valley (2008 SIP) and District Governing Board Order No. 080128-01 (Board Order).
The proposed locations, on Bureau and CSLC land are below the 3,600-fOot regulatory
shoreline elevation The 2008 SIP and Board Order call for the use of shoreline and near-shore
PMIO monitors” for Dust ID t odeling purposes as well as for evaluating compliance with the

Water and Power Conservation .. . a way of life
lii North Hope Street, Los Angeles, California 90012-2607 Mailing address: Box 51111, Los Angeles 90051-5700

Tekphone: (213) 367-4211 Cable address: DEWAPOLA
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federal 24-hour PMIO stanrd. A Rshoreline and near-shore PMIO monitor” is defined by the
. . 2OO8.SIP..as fixed or pabie..ySEPA-approvc Federal Reference Method or.Equh,alent

Method PM’IO Monitor located approximatelyon the 3600-foot elevation (historic shoreline)
. - contour, orwithin the Owens Valley Nön-AttainmentArea above.the36.QO-foot eJevatipn. (2008

SIP,
Ch 8 Board Orcier 00128-O1 , Attachment B. p 2)

LADWP appreciates EPA s efforts to ensure that the District understands and complies with
EPA regulations governing the discontinuance and relocation of such monitors As stated in
your December 1 7 e-mail, the District’s monitoring facijitles cannot be relocated withQut PA

‘ approva’ arid, even then, only where it is estabJished tiat the flew sites have uthe same scale ofrepresentattortu as the previous locations (i . represent the same conditions nd emission
sources as the former sites) (40 C F R , § 58 14, sud (c)(6)) Given that each ofthe District’s
SLAMS monitøring sites is unique and ucaptures its own combination of sources and controls,”
you properly instructed the District that it wouEc need to perform a detailed analysis todetermine whether the proposed rejocation site reflected sufficiently similar conditions as the
former monitoring locations on LADWP !apd (See ExhibitA [December 17, 2012, e-mailj)

Despite EPA’s express direction and the statutory requirements of 40 CF R, section 58 14, the
Distnct failed to perform any comprative analysis of the proposed and former monitoring sites
for the discontinued SL.A?vlS monitors, much less the detailed analysis contemplated by EPA,
before conclucilrjg that the prçposed sites on BLM and CSLC land woul,d comply with EPA
regulations Rather, the District simply assumed that relocating the monitors to sites within one
kilometer or less of the reyioqs locations — the “same neighborhod scale distance” — would be
sufficient (See Exhibit B [January 2S, 2013., District letter to EPA IDeborah Jordan], p 2) This
is not correct and is not supported anywhere ip the applicable EPA regulations In fact, the
District appears to have invented its none kilometer standard” solely for purposes of facilitating
the relocation of its IJirty Socks, Mill Site, and North Beach monitors

Also, as discussed in prior correspondence, LADWP’s termination of the Dirty Socks, Mill Site
and North Beach monitor licenses invalidates the District’s as-yet-unapproved 2012 Ambient Air
Monitoring Network Plan (2012 Network Plan) As a result of the closure of these monitors, EPA
should disapprove the 2012 Network Plan Before EPA can consider another plan, the District
must, (i) prepare a new network plan and PMIO Quality Assurance Project Plan (QAPP)1 in
accordance with EPA monitoring regulations, (ii) approve the new plan and QF4PP after
providing for and considering public comments, arid, (iii) then resubmit the new plan and QAPP
to EPA for review (40 C F R, 58 Appendix A §2 1) Until this happens., any data collected
ursuantto he District’s defective 012 Ne prk Plan must be dirgada, and the. a
cannot be used for determining the attainment status of the Owens Valley Planning Area and/or
to impose air quality mitigation obligations upon LADWP EPA cannot approve the 2012

LADWP has notified EPA of its concerns about the Distnct’s failure to obtain an approved
QAPP (See e g, October 13 2011 letter from LADWP to EPA re 2011 Network Monitoring

— - —

— Plan, May 16, 2012, letter from LADWP to EPA re 2012 Network Monitoring PlanJanuãry 8, - -

2013, letter from LADWP to EPA re Supplemental Comments on 2012 Network Plan)



Matthew Lakin, Ph.D.
June 17, 2013
Page3

V

Network Plan — or any subsequent network plan prepared by the District and submitted to EPA
— until it is both accurate and complies with the law.

Finally, replacement monitors for the former Dirty Socks, Mill Site, and North Beach Monitors
are not necessary to achieve attainment with the National Ambient Air Quality Standards
(NAAQS) or ensure compliance with any other existing legal or regulatory requirements
because EPA monitoring regulations require the presence of only one air quality monitor within
the Owens Valley Planning Area (OVPA) Even without these three monitors, there are 10
monitors in the OVPA —9 more than required There is therefore no legitimate justification to
relocate the monitors to the sites proposed by the District.

We appreciate EPA s consideration of these requests and its ongoing diligent efforts to ensure
the District’s compliance with EPA regulations If you have any questions, please contact me at
(213) 367-1014, or Mr William T Van Wagoner, Manager of Owens Lake Regulatory Issues
and Future Planning, at (213) 367-1138,

Sincerely,

Martin L. Adams
V

Director of Water Operations

WTVW:rdn
EncIoures
c: Mr William T. Van Wagoner
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Theodore 0. Schade
Air Poi(uuon Control Officer .

GREAT BASIN UNIFIED AIR POLLUTION CONTROL DISTRicT
157 Short Street, Bishop, California 93514-3537 .

Tel: 760-872-8211 E-mail: tschade@gbuapcd.org

.

.. : . . .. .

Ms Deborah Jordaii
US EPA Ri.gion DC (AIR 1)
75 Hawthorne Street
San Francisco California 94105

Re Thscpntlnuance of SLAMS monitors at DirtySocks, North Beach, and MIII Site

Dear Ms Jordan

Due to circumstances beyond the control of the Great Basin Unified Air ?ollution Control District
(District), last month PM10 monitoring was disconttned at three ofthe District’s key momtonng
sites anli the monitors were removed The discontuwed sites mclwleThrty Socks, Nprth Beach, and
Mill Site in the Owens Valley PMio nonattalnnleiit area. These monitoring sites were located on
propcriy owried by the City ofLos Angeles (City) and J.eased to the District. As explained an the
athohed letter, the City terminated the District s leases at these three sjtes and ordered the District
t rmovo the nonitors yDecember 29, 2012 Because these PM10 sites are desigimted as State
and Local Air Momtoing Stations (SLAMS) and arc used to develop and implement cTctiye air
pollution control strategLes, the District is working tore establish momtqring at nearby locations in
accprdance with 40 CFR 52 14 (c)(6)

A SLAMS monitor not eligible for remo al under any of the criteria in paragraphs
(c)(l) throqgh (c)(5) of tins section may be moved to a neatby location with the same
scale ofrepresentation Lf logistical problems beyond the State a control make it

. imposibltq cnoemton.at.iurmnt.itc . :•
.

: :: : . •.

These SLA o tc[igi or removal un4r4 CFR .l4(c)(1)through(c)(5)
because.they.have measured a a’ age of betwe 4.4and 19.0.PM10exceedances peryear since .. .

they werc installed (see table below) These monitoring sites are important cemponenis of th
Districts Dust ID monitoring network and are integral to the implementation of the PM10 control
strategy in the Owens ValIey.Planiung Area. These site,s are also important in the implementation
of the Coso Junction PM10 Maintenance Plan, which has been approved by the US E?A
Ultimately, these si te .wiB be needed to derpopstrate that the area has attaind the standard.
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Mi. Debo Jordan, US EPA January 28, 2013

•Therefore, in accordance with 40 CFR 58.14 (c)(6), the followicg SLAMS sites were discontinued
and will be moved as expeditiously as possible to nearby representative locations.

Sitç Name

:Mi!1 Site

:

...

Bea h

Discontinued.

Dec. 26, 2012.

Dec.i9,2Ol2::

Dcc. :26, 2012 .:

Years in
opera ion

:1•6

13.6

• Total
Niimbçr.of
PMjo

Violations

:7..

.
59:

: . :44

Aye
Violations
per Year.

4.4

‘:.:

::Q.7

Start Date
AQS Site
Number

06-027-0030:

.-027-0O22

06 027-0029

May4,
20[1

•3u 1,.
1999

2008

The District is n the process of securing the approvals required to re-establish momtonng at nearby
lovatsons within the same neighborhood scale distance (<1 kin) from hc former sites The District
is proposing to relocate the sites çnto public land admmistcred by the U S Bureau of Land
Management (Dirty Socks and Mill Site) and the Cahfbrnia State Lands Commission (North
Beach) Mainly due to electric power supply (which is provided by the City s Department ofWater
4 Power), the total estimated cost to move these sites and l provide eceEr4cal power to the three
locations is about $160 000 We will provide the coordinates for the new sites when we get
permission from the land management agencres au4hav confirmed the locafton of the power
drops

Piease call me or Chris Lanane gt (760) 872-8211 if you have any questions regarding ibis twitter

Sincercl

H :
Theodore D Schede
Air Pollution Control Officer

Attuolunent

cc: ., :Matthew Lakin, US EPA
• . .

. Michael Flagg, US EPA
Amy Zimpfhr, VS EPA
$y1yiaOey.CARB . .

‘.dike Miguei CARE
Bernadette Lovato, US BLM
Cohn ConnotCSLC
•iA,LAD.

2
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March 22, 2013

Mr. Cohn Connor, Assistant Chief
Land Management DMsion
California State Lands Commission
100 Howe Avenue, Suite 100-South
Sacramento, California 95825

Dear Mr. Connor:

Subject: Proposed Placement of Air Monitoring Equipment, Owens Lake, lnyo County

This letter responds to your letter dated March 8, 2013, and received by the City of
Los Angeles Department of Water and Power (LADWP) on March 12, 2013, requesting
LADWP to notify the California State Lands Commission (CSLC) of any objections to
the proposed location of new air monitoring equipment adjacent to L.ADWP’s leased
land. As discussed below, LADWP objects to the proposed location.

The proposed location appears to be adjacent to land LADWP leases from CSLC
(PRC 8079.9) for its Phase 5 dust control projects (T35 and T36) and two roads. One of
the roads is a gravel road that LADWP utilizes to access its dust control projects, and
the other is a dirt road known as Boulder Creek Road The installation of an air monitor
at the proposed location is incompatible with and would interfere with LADWP’s present
use and enjoyment of the leased lands Specifically, the installation of an air monitor at
this location would disrupt LADWP’s ability to enjoy access to the Phase 5 dust control
project area because traffic on the roadway would generate localized dust that would be
recorded on this monitor. Based on the Great Basin Unified Air Pollution Control
District’s (District) recent orders, LADWP believes the District will wrongly attribute all of
the dust at this monitor to Owens Lake, resulting in additional fees and dust control
orders to LADWP.

In addition, installing a monitor at this location would violate U.S. Environmental
Protection Agency (EPA) siting criteria contained in 40 C.F.R. 58 Appendix E. These
criteria must be followed by the District “to the maximum extent possible” in order to

Water and Power Conservation .. a way of life
111 North Hope Street, Los Angeles, California 90012-2607 Mailing address: Box 51111, LosAngeles 90051-5700

Telepho,,e: (213) 367-4211 cable address: DEWAPOLA
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ensure the accuracy, reliability, and integrity of the data collected from the proposed
monitor by avoiding the influence of external factors such as roadways, minor emission
sources, and other obstructions [40.C.F.R., App.E, § (a), (b)J. The data produced by
theDistrict’s proposedrnànitor at this location would undoubtedly be impacted by the
traffic activities on the nearby dirt and gravel roadways and, therefore, inaccurately
refieot-aotualPM-1 0emissJons-within-the-area-Becausethe-data would-bwimproperly

:irifluenced by these sources, the District would .not be able to i.ise the data from the
proposed monitor to show compliance with the National Ambient Air Quality Standards
(NAAQS), or as the basis for issuing future dqst control orders to LADWP Thus, not
only would the proposed monitor be incompatible with LAEWP’s current use of its
leased lands, but it would also conflict with EPA’s mandatory requirement of obtaining
accurate, reliable, and useful air quality data from the monitor - -

The proposed location of the air monitor would also violate the 2008 State
Implementation Plan (SIP) The proposed location is on the Owens playa below the
3:600-foot regulatory (formerly “historic”) shoreline elevation The 2008 SIP calls for the
use of ‘shoreline and near-shore PMI 0 mon jtors” for Dust [D.hdeJjng p.u.rfrses as well
asforevaluating cempilance with th fede 24-hcw.PMIO at a. horeline and
near-shore PM1 0 monitor” is defined by the 2008 SIP as” a fixed or portable USEPA
approved Federal Reference Method or quivaIent Method PMIO Monitor located
approximately on the 3600-foot elevation (historic shoreline) contour, or within the
Owens Valley Non-Attainment Area above the 3600-foot elevation “(2008 S1P, Ch 8,
Board Order 080128-01, Attachment B, p 2) Because the proposed location of the air
monitor is below the 3,600-foot elevation contour, it violates the terms of the 2008 SIP

Also, there is no.electrical power at this location. iAPWP.has.rQ.decid0dwhether it will
provide .an easem.ent across its leased lands for electrici power to ti is proposd
monitor. In addition, LADWP will need to consider, arnQrIg àther things, the associated
impacts from trenching and constructing a power line on air quality, disruption to the
current gravel cover and LADWP’s roadway access, and impacts.to wildlife and cultural
resources. In this vicinity, there are North American Badger, fox species of concern, and
perch points for raptors. In addition, it is currently the breeding period for Lecontes
Thrasher, Burrowing Owl, Northern Harrier, and Loggerhead Shrike. Cultural resources
are also an issue. Therefore, before LADWP could agree to grant an easement,
LADWP would need to comply with the California Environmental Quality Act (CEQA)
that would likely necessitate extensive wildlife, habitat, and cultural surveys before the
CEQA document could even be prepared. As the QIstrict knows, LAIJWP’s resources
are focused on CEQA for Phase 7a, so it may be difficult to complete a CEQA analysis
for the easement project before the end of this year
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In sum, LADWP objects to the installation of an air monitor at this proposed location. If
you have any questions or would like to consult with LADWP further regarding this
significant issue, please contact me at (213) 367-1014, or William Van Wagoner,
Manager of Owens Lake Regulatory Issues and Future Planning, at (213) 367-1138.

Sincerely,

Martin L. Adams
Director of Water Operations

WTV:jmm

C: Mr. Theodore Schade, District
Mr. Michael Flagg, U.S. EPA
Mr. William Van Wagoner, LADWP
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Mr. Cohn Connor
Assistant Chief
Land Management Division
California State Lands Commission
100 Howe Avenue, Suite 1 00-South
Sacramento, California 95825

Dear Mr. Connor:

Subject: The Great Basin Unified Air Pollution Control District Request for Placement
and Operation of Air Monitoring Equipment, Owens Lake, lnyo County

This letter responds to your April 4, 2013, letter of non-objection to Great Basin
Unified Air Pollution Control District’s (District) request to place a new State and Local
Air Monitoring Station (SLAMS) on Owens Lake adjacent to property leased from the
California State Lands Commission (CSLC) by the City of Los Angeles Department of
Water and Power (LADWP) for its Phase 5 dust control projects (T35 and T36) and two
roads, as well as the District’s May 29, 2013, response to LADWP’s written objections to
the District’s SLAMS application, dated March 22, 2013.

According to your April 4 letter, CSLC does not object to .the District’s request to install
the air monitor at the proposed location so long as the District agrees to comply with the
twelve lease conditions outlined in your letter. We do not have any information about
whether the District has accepted these conditions. The District’s May 29 response to
LADWP’s objections suggests that it has not accepted the proposed lease conditions
and that CSLC3sapproval of the District’s application is still pending. (May 29, 2013,
District letter, p. 3 [“District staff recommends the CSLC approve the District’s request
for a lease for the proposed relocation of the North Beach. monitoring station to the
northern shore area of the Owens Lake as specified in the District’s previously
submitted applicatiàn.”1.) LADWP requests that CSLC confirm the status of its
consideration of the District’s application and formally notify LADWP about any future
action CSLC may take with respect to the District’s request.

Water and Power Conservation . a way of life
111 North Hope Street, Los Angeles, California 90012-2607 Mailing addre.cs: Box 51111, Los Angeles 90051-5700

- Telephone: (213) 367-4211 cable address: DEWAPOLA
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Assuming that CSLC has not approved the District’s lease application, LADWP requests
CSLC to reconsider its non-objection to the proposed monitor based upon the
objections asserted in LADWPs March 22 letter and for the additional reasons
discussed below. CSLC should deny the District’s lease application.

). CSLC May Not Fully Appreciate The. Potential Impacts of Approving the
District’s Lease ApplicatIon.

CSLC may not fully appreciate the potential consequences and liabilities it may incur
by allowing the District to install the monitor on its property and begin collecting data
LADWP has an ever increasing body of scientific evidence that demonstrates that
Los Angeles has no lawful obligation to control dust over the entire Owens lakebed
Moreover, LADWP and the District recently entered into an agreement that removes
any potential liability to LADWP for dust eminating from the brine pool area.

Under the Clean Air Act, an owner of a “source” that emits air pollutants may be held
liable for monitoring and controlling emissions attributable to the source (42 U S C,
§ 741 0(a)(2)(F)(i)) As the landowner of the Owens lakebed, CSLC is the owner of
this emission source and is therefore potentially liable for emissions arising from its
property The District uses information gathered from its network of monitors to
project PMIO levels on the lakebed and, ultimately, assign responsibility for
controlling these emissions through the issuance of dust control orders CSLC has a
si9nificant interest in ensuring that the District’s monitors are sited appropriately in
accordance with United States Environmental Protection Agency (EPA)
requirements so that the data collected by these monitors is, accordingly, accurate,
reliable and in full compliance with the law.

It is essential that for its own protection that CSLC consider the entire scope of dust
control responsibilities instead of continuing to process District requests to access
and install monitors on CSLC lands without regard to the suitability of the site
locations proposed by the District and/or the potential impacts of allowing the District
onto its land, as discussed below.

2 The District Provides No Evidence Showing That The Proposed Monitor
Satisfies EPA’s Monitor Sitina Requirements

The District states that it “carefully assessed” the proposed site location for the
SLAMS monitor and confirmed its compliance with EPA’s mandatory siting criteria
set forth in 40 C F R 58 Appendix E, which requires the avoidance of external
factors, including roadways, minor emission sources and other obstructions, that
may potentially influence the data collected from the SLAMS monitor. (40 C.F.R.,
App. E, § 1(a), (b).) However, the District provides no substantive information
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.

identifying or explaining how the.proposed monitor actualiy.meets these mandatory

criteria The District’s representation that it has “looked into things” and concluded
that the proposed monitor satisfies EPA’s requirements is legally insufficient, the law

V

••cioçs not require CSLC or LADWP..to simply take the Distqt atits word. The District . V V

IV.. V

V a responsibilityto hiake tNs affirmative showing andV if.ft. çnnot, then the lease : V

V
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Traffic-related emissions from these roadways can and will impact the District’s
proposed monitor The District admits in its May 29 letter that the nearby dirt and
gravel roadways are emission sources that could impact PMIO emissions in the area
and influence the accuracy, integrity and reliability of data collected by the SLAMS
monitor (May 29, 201 3, District letter, p 2 [“The presenc&of ift roads is
representative of sources that could impact air quality in this area 9 ) The District
states, however, that the proposed air monitor is sufficiently far away and
surrounded by a four inch gravel blanket and that it will not be affected by dust
associated with traffic on these roadways The District provides no evidence or
analysis to back up its assertion The District’s statement that “there should be no
significant impacts to the monitoring station” so long as LADWP maintains the
access roads is not supported by any evidence The District is willfully violating
EPA’s siting criteria, which are intended to ensure that monitoring data is not
influenced or affected by such regulatory bias If the District is allowed to site the
proposed monitor, roadway dust will be misinterpreted for playa dust on CSLC land,
which CSLC may be liable for under the Clean Air Act and District Rule 401

Finally, the District’s statement in its May 29, 2013, letter that LADWP has
successfully controlled roadway dust in connection with its Phase 8 dust control
project has no bearing on the potential impacts of traffic-related emissions on the
District’s current application to install the SLAMS monitor adjacent to LADWP’s
Phase 5 mitigation areas CSLC should, accordingly, disregard this assertion

3 The Proposed Monitor Location Violates The 2008 SIP And Board Order
V VV VVV

V: VNáO8O28 01
VVV:

V.

V
.VV.VV

;VV.VVV:.V.VV.

V
: VV

V

V

The District states that the proposed monitor site is sufficiently “near” the
Owens Lake regulatory shoreline so as to comply with the District’s Governing Board
Order No 080128-01 (Board Order) and the District’s 2008 State Implementation

V

V

V

V Plan for the Owens Valley QVAVrea (2Q08 VS!PV). ::The 2VQQ8 VP:
and Board V

V

V V VV Order call for the use ofV”shorelineVaVnd r-shore VM1QVVmpnItqrs”VVfiV r LUSt ID.
V

V

V

V
V

V

modeling purposes as well as for evaluating compliance with the federal 24-hour
PMI 0 standard A “shoreline and near-shore PMI 0 monitor” is defined by the

- - —

- 2008 SIP as” a fixed or portable USEPA-approved Federal Reference Method or
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: Equivalent Method PMI 0 Monitoriocated approximately on the 36004oot elevation
. (hstoric shoreline) contour, or within the Owens Valley Non-Attainment Area above

•the 3600-footelevation.” (2OO8.SIP Ch. 8, Board OrdêrO8Ol28-O1, Attachment B,
. . . ::P• Z) .The.propose.d site is beiowthe regulatory.shoreiine.andisrnorethan.325 feet .. •

. from the...nqrthshorelihe of Owefls Lake. It isth.e.fpre.Thcpnsistent w..ith and:vio.Iates . .

the terms of the 2008 SIP and Board Order CSLC should not authorize the lease of
its property to the District where it is aware that the District’s intended use of its land

.. . .Wjll vioIatethe.Jaw. .

•.:: :::.; ..::; : .. .: .
: ;. ., :

4 The District Has Not Secured Power For The Monatorina Station

The District needs to obtain electrical power in order to operate the SLAMS monitor
at the requested location LADWP has advised the District that it is willing to provide
the power, but not until all required permits and easements are obtained from
property owners, including completion of associated environmental documentation
As such, the District’s statement that the issue of providing electrical power to the
monitor “would not be a problem” is incorrect Unless and until the District is able to
secure a method of bringing power to the monitor site, there is no legitimate basis for
CSLC to approve the District’s lease application CSLC should not authorize the
District to install an air monitor that it cannot physically operate

5 The Power Line Easement Construction Is Subject to CEQA

The District misunderstands and misapplies the California Environmental Quality Act
(Pub Res Code, § 21000, at seq) (CEQA) Although construction and operation
of the District’s proposed monitor itself may meet the criteria for a Class 3 or Class 6
CEQA exemption (CEQA Guidelines, § 15303, 15306), the impacts associated with
bringing power to the facility through trenching and constructing the necessary
power line are entirely separate from the monitor-related impacts and therefore do
not fall within the Class 6 (or any other) statutory CEQA exemption LADWP has an
obligation under CEQA to ensure that all environmental documentation is adequate,
complete, and considers all potential environmental impacts before bringing
electrical power to the proposed air monitor, including impacts to air quality and
biological and cultural resources LADWP cannot circumvent these environmental
requirements in order to expedite CSLC’s approval of the øistrict’s lease application

6 The District’s Proposed Site Fails to Comply With EPA’s Process for the
Discontinuance and Relocation of SLAMS Monitors

The District included as an attachment to its May 29 response to LADWP’s
— -objections a copy of a December 17; 2012, e-mail from Dr Matthew Lakin at EPA

responding to notice of LADWP’s termination of the District’s licenses to operate its
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Dirty Socks, Mill Site and North Beach air monitors. (May 29, 201., District letter,
p 9) As discussed in Dr Lakin’s e-mail, EPA regulations provide that an existing
SLAMS monitor may be relocated to a nearby site “if logistical problems beyond the
State’s control make it impossible to continue operation at its current site7’ only
Where the new location has “the same scale of representation” (i.e., represents the
same conditions and emission sources as the previous site). (40 C.F.R., § 58.14,
subd. (c)(6).) Given that each of the District’s monitoring sites on Owens Lake
“captures its own combination of sources and controls,” EPA stated in the
December 17 e-mail that “substantial analysis” would be necessary by the District to
confirm that the proposed relocation site reflects sufficiently similar conditions as the
prior monitoring site on LADWP land The District, however, has provided no
evidence that it performed any comparison of the proposed and former monitoring
sites, much less the detailed analysis and “parallel monitoring” contemplated by EPA,
before concluding that the proposed site would meet EPA’s criteria for relocating its
North Beach SLAMS monitor This is a direct violation of EPA regulations and the
express direction of EPA staff.

For the reasons discussed above and in LADWP’s March 22 objections, CSLC should
withhold approving the District’s request to install the SLAMS monitor at the proposed
location until such time as the CSLC is satisfied with its own potential regulatory
exposure created by the proposed site and the District has met is legal obligations. If
you have any questions or would like to consult with LADWP further regarding the
potential significance of this issue, please contact me at (213) 367-1014, or
Mr William T Van Wagoner, Manager of Owens Lake Regulatory Issues and Future
Planning, at (213) 367-1138. Thank you for considering the concerns noted here.

Sincerely,

-77S2-___
Martin L. Adams
Director of Water Operations

VVTV:jmm/rdn
C: Mr. Theodore Schade, District

Dr. Matthew Lakin, U.S. EPA
Mr. Michael Flagg, U.S. EPA
Mr. William T. Van Wagoner





Enclosure 9

tiit ni irir th LAll

.NTONIO R. VILLARAIGOSA Commission RONALD 0. NICHOLS
THOMAS S. SAYLS,P,it
ERICHOLOMA1T, ITreF,W,,,I

RICHARD F. MOSS
CHRISTINAB. NOONAN
JONATHAN PARFREY

-
I3ARBARA H. MOSCHOS, Sr.’Iy

March 22, 2013

Ms. Bernadette N. Lovato
Field Manager
United States Department of the Interior
Bureau of Land Management
Bishop Field Office
351 Pacu Lane, Suite 100
Bishop, California 93514

Dear Ms. Lovato:

Subject Right-of-Way GAcA 50145 (Dust Control Area T5-1)

The City of Los Angeles Department of Water and Power (LADWP) holds Right-
of-Way ROW CACA 50145 (ROW), enclosed for your reference, to operate a
pipeline and drip irrigation system and related facilities on approximately
31 acres of United States Bureau of Land Management (Bureau) land that is
located 0 3 miles southwest of Dirty Socks within LADWP’s Owens Lake Dust
Control Area T5-1 Addition (OCA T5-1 Addition), also known as T5-B in the Great
Basin Unified Air Pollution Control District’s (District) 2008 Owens Valley PMIO
Planning Area State Implementation Plan (2008 SIP) and Environmental Impact
Report LADWP uses the irngatiorL system and facilities authorized under the
ROW for the Owens Lake Dust Mitigation Project, including in DCA T5-1 Addition.

LADWP recently became aware that the District intends to reloCate one of its
existing air monitors to DCA T5-1 Addition Under the stipulations enclosed as
Exhibit C to the ROW agreement, LADWP may only be required to share its use
of the public lands within the ROW area and/or authorize third party use of these
areas in limited circumstances, specifically (i) only where the proposed use is
detenmned to be compatible with LADWP’s use of the ROW for dust mitigation
purposes, and (ii) only after consultation with LADWP (see ROW, Exhibit C,
Stipulation Nos 2 and 3) LADWP objects to the District’s proposed relocation of
the monitor because it interferes with LADWP’s use of the ROW for dust
mitigation in DCA T5-1 Addition and adjacent areas, as discussed below
LADWP expects that the Bureau will consult with LADWP, as it is required to do
before responding to any request by the District to relocate the monitor within the
ROW.

Water and Power Conservation . . . a way of life
Ill North Hope Street, Los Angeles, California 90012-2607 Mailiuig address: Bo 51111, Los Angeles 90051-5700

- Telephone: (213) 367-4211 Cable address: DEWAPOLA
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The installation of an air monitor within DCA T5-1 Addition, an active dust control
area, is incompatible with LADWP’s present use of the ROW lands, specifically
the irrigation system and for ongoing dust control operations, for several reasons.
installing an air monitor would disrupt LADWP’s ability to implement dust contrQls

:withifl the ROW area because the proposed access road and construction of the
pad and surrounding fence enclosure for the monitor could cut across or cçme
close to existing drip-irrigation lines, which could require relocation of the lines
Furthermore, construction activities and traffic would likely generate additional
dust emissions in T5-1 Addition, which is already under a District Board Order to
reduce dust emissions lnstallatio of the monitor in the T5-1 Addition would
undermine the effectiveness of the dust controls there, making it more difficult to
achieve compliance with the PM1O standards, ultimately negating the
effectiveness of these controls arid, s a result, negate the greater benefit to the
public of reduced PMIO emissions resulting from [.ADWP’s dust control efforts
These public benefits were a significant factor in the Bureau’s decision to grant
the ROW to LADWP and to waive the associated rental payment requirement
(ROW, page 4) A third party use of the ROW that conflicts so directly with
LADWP’s irrigation system and ongoing dust mitigation activities cannot
reasonably be considered “compatible” with LADWP’s legally authorized and
publicly beneficial use of the ROW lands Therefore, in accordance with
Exhibit C to the ROW, the Bureau cannot approve the District’s request to install
the proposed air monitor

in addition, the proposed location of the air monitor is on the Owens playa below
• the 3600-foçtregulatory,(fo.rrnerly “historiç) shorelineelevation. Thi2008.S1P . :

calls for the use of “shoreline and near-shore PMI 0 monitors” for Dust ID
modeling purposes as well as for evaluating compliance with the federal 24-hour
PMIO standard A “shoreline and near-shore PMIO monitor” is defined by the

•

. 2008 SIP..as “.‘. .a fixed or portable USEPA-approved;Federal Reference Method V

or Equivalent Method RMIQ Monitor located approximately on the 3600-fQot V

elevation (historic shoreline) contour, or within the Owens Valley Non-AttaInment V,

•
V

• Area above the 3600-foot elevation.” (2008 SIP, ‘Ch. 8, Board Order 0801Z8-01,
‘

V :Attachment B, page 2). Because the proposed, location of the air monitor is ‘ V

bew the 3,600-foot elevation contour, it violates th terms of the 2008 SIP V.:

V

‘Finally, installing a monitor in DCA T5-1 Addition would violate United States
‘Environmental Protection Agency (USEPA) siting criteria contained in 40 C.F.R.
58 Appendix E. These criteria must be followed by the District “to the maximum
extent possible” in order to ensure the accuracy, reIibillty, and inte9rity of the
data collected from the proposed monitor by avoiding the influence of external

factors

V0hVVPW ys, miflor emissic Qurces, and Qther.ptVsVtru.ction
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[40 C.F.R., App. E, § 1(a), (b)). The data produced by the District’s proposed
monitor would undoubtedly be impacted by LADWP’s ongoing dust control
activities within the ROW, including operation and maintenance of the irrigation
system, and therefore an inaccurate reflection of actual PM10 emissions within
the area The District would be unable to use data from the proposed monitor to
show compliance with the National Ambient Air Quality Standards or as the basis
for issuing future dust cofltrol orders to LDWP. Thus, not only would the
proposed monitor be incompatible with LADWP’s current use of the ROW, but it
would also conflict with EPA’s mandatory requirement of obtaining accurate,
reliable and useful air quality data from the monitor.

In sum, LADWP objects to the installation of an air monitor in the T5-1 Addition
ROW, or within any other surrounding Bureau lands that are being used for dust
control mitigation.

If you have any questions or would like to consult with LADWP further regarding
this significant issue, please contact me at (213> 367-1014, or Mr. William
Van Wagoner. Manager of Owens Lake Regulatory Issues and Future Planning,
at (213) 367-1138.

Sincerely,

Martin L. Adams
Director of Water Operations

WTV:jmm

Enclosure

c/enc: Mr. Theodore Schade, District
Mr. Michael Flagg, USEPA
Mr. William Van Wagoner, LADWP
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Los Angeles Dept Water & Power Appbation for OW CACA 50145
lllNorthHopoSt,Rm 1468 Owens LakeDustMttigation
Los AneJes, CA 90012 = ?jpehne anti Drip Jmgahon Area

- RigIt-of-Way Grazt Issued

.

. . . .RenMWed . .

On July 29,2008 the Los Aug4es Deparftht of Water and Power (LAD’WP) sled an
app1kiion fo a 20+ .yax ..(r igbt grant for the constructiou
operahloil, maintenance, and tennination ofapipebne and drip irlgatzon system with
associate facilities under the Øedøra1LthidPoiicy ai4 Manernent Act

:(FLfl4A)of October21, 1976, 90. 277.6 .V.SC. 1761). .The31*/-acre
irrigation area would be used for I’MlO dust mitigation as part ofthe ovowU Owens Lake

Dust Mitigation Project currently 1eing implemented witbn the Owens Lake basin The
arR would contain; wate hm pigafl lxie system, rtaiung anti
collection bering, access roads, filtration system and any other equipment seeded for the
imgatwn system,

ljn4er the Utat Basin Uiued Air Poihition Cvn1o1 islnct (ODTJAI’CD) 1998,2003,
revised 2005 State 1mp1ementatwn Planaad Environmental Impact Reoxt heLos
Angeles Dept ofWater and Power (t’ADWP) utilized various dust entr mthods on.
large areas of the Ovens Lake s1oreme ju order to reduce [‘MiD emissions Analysis of
these con1oj actions nLdlcaied that additional dust emitting areas would tieed treatment

•fl Final GJUAPCD 2008 Owens Valley PM1O Planning AreaDstrnof
Ahlainment ,ate eitazIon Plan (SIP) anci. Impact p1 (EXIt)
Phase 7 was written fbrtheproposed dust mibgattoilactlolis on an additional 9,664 acres
needing tEeaiment in order to reduce Owens Lake Pl0 emissions to the National
Ambient Air Quality Standards level by 2010

The GBUAPCD 2008 SIP EXIt for Phase 7 showed that about 31 acres ofpublic sand
located 03 miles southwest ofDirt Socks and Imowa as Dust Control Area (DCA) T5-B
(as shown in the EJR. and shown as T5-1 on the project map) would require dust

CARiNG FOR THE LAST VESTIGE OI WILD CALIFORNiA
CONSERVATiOi EDUCATION, PARTNERS}W5
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LADW Drip Imgation Area, Decslo
CACA05j45
rage 2 o5

mrngaxioi. Under the Phase 7 additional mitigation project, T5—B is a. small part ofa
:.argar.9,664 acie area of lakebed wiiich ‘ ould b mitigated As part of the larger duet
mitzgalion project, LADY)? has proposed to mitigate tjje dust problem on public land at

:T5-B.

This proposal is accepiable to tJ LM and has led LADWP to the Ling ofthe
ROW application for thç propoed project. LADWP also requested that the annual rental
fee be wajved for the project l?ased on the constructoi and long4erni operation costs of
mitigating the PM1O dust emJsslon on public 1snd

The Phase 7 ,iidgatIon Is ezpeeted to connjiue to reduce health Iiazards for resIdents of
the nearby tos ofKeeler, Olsacha, Cartago and Lone Pine, and improve the ability to
control ad manage PM1O concentrations, and improve air qvaliy in the noihboxing
environment

• ..

MouitDiablo Mendian, Califowa,

T 18S..,R_37E, -

Section 34, NW1/4 of the SB1I4,
1

Cpntau 31 acres more or less

The proposed action has been analyzed under environmental document “Documentation
Lan

0006 DNA” The DNAs based oix the follovnng environmental documenL The Great
BasinUmedMr PoUutioi Control District 200$ Owens Valley PMIO Planning 4rea
Demonstrattox ofAt aIz.ment State p1 mntatoi Plan (SIP) and Pml Subsenent
Environmental Impwt Reiort (erR) for Phase I pnd the underlying SW ElK dnen.ts
Volume], U, auciflI datedJmrnaxy 14,2008 Ibis documen.tcan be fbimd onthe
GUAPCD’s website

This project has impacts on environmcnt1 resources and mitigation has been used to
minimize cited impacts or lower impacts to a ii-siwücant level except for Green
House Gas emissions

The p tential s •axtmpactto •. .cems tc. t9føen HQuso Gas
(GHG) emissions from the construction pbse of the project The GBUiSPCD points out

• that encyadGptc4 i4ar
potential •.pJjp Thàjeótdees incop&ate
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. . . ;gaonmcur. taUt11.yx The

portiofl of GH3 emissions ougxnøling from thconstructwiiJiase ofrie 3 1 acEes of

IM is not c,isderøa b the W4 o 1,o signi5cat ni relation to the total

emmsops ofthe 9464 art prJect nnd poeatrnUy eprosents 0 3% ofthe omissions

for the whole dust mthgatioi proJect hiee the eonstmitzon fir the 31 acre drip

iaigatton system does not involve acomplete gradmg oftho sarfàe area, the OHO

etmssions for this aspect ofthe overall dust mitigatton project nie extremely Low1 and

with zmbgation fall bIowth sigwficazt Level Conemmg GHO emwsons and

potentially Global Warming impaet, current regu1atton aiicl standards in rgazds to

gzeeithouse eases have not been developçd and !nalized, and the BLM &ds that it

camiot be dtenmned to a eonabJe dgre ofertainy that the proposed 3 1 ac’e prøjcct

would resuitin a cousidorabid incremental qnin6uuou to the ignificnt cumuat.ve

unpact ofg1obl thmte change

The above cit4 2008 SIP EJR descrles, aiuIyes, and. m1t1gate the propoed action to

below non-sigxucant levels mid is cccptablc to the BLl{ with mitigation as descubed

the SIP Elk and th standard stipulatwns within the Cxant docunt The document

constitutes ELM compliance with the reqiuxernents ofNEPA

Under the authçity 4fie Federal Land Póhc’ and Managcmc Act of October 21,

1976 (43 US C 1761) Title V,as a neiided, I hereby su&t0 the LDWP a. Right-of-

Way Grant CACA 050145 to coslruct operate, mamtam., and terminate a. 31+1-. acre

pipelme aM diii> jxgation area associated fnclities The a.rea wøiild contain water

sul-msinc, a drip ngitiçii pipehn&system, retiiiing and collection berms, access roads,

filtration system, and any other equment needed tbr the zgigauon area, The ROW area

is located as per the Grant document Ththibzts A and B The ROW is granted for 27 years

+ 2 snøntlls (renewable) With standard ROW stiplatons and the tipuatzon cited be]ow

(Gmnt doownent Etiubit C) The ROW will expire on December31, 2035 Itis

expecte4thatLAbWPmijplyforiéñewa1 ftheROWpñór tá the 2035 epirtion
date The annual rental for the ROW is waived This decisioa is in fuji. force and e’et

upon signature

The stipulations descubed below apply to the construction phase ofthe project.

I LADWP agrce to inooxporato any and all mitigations measures wbiclz apply to

the construction oftli pipeline and ingation area for the Dust Control Axea

(DCA) T5-E (T5-l)project as cliedin tile GreatflaslriUnifiedAirPollution

Control District 20O O’eftc Lake RM1O Plannzn Are )enionstrauozz of

Attamment State Impleinentatica Plan (SIP) Final Subsequent Envwmmental

Impact Reprt (Elk) Volume I, ii, and IlL Mitigation meam#es fo the action are

I ii\ó1üXEôwiveSüuuc.:. tif 2OOSS1Pd Em.
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The use ofa ug1it-ofwaf atzthonzaIwn1S propex du to the Jmeal nature of the vanous

fac11Lt1s fld 1nzcturCS p1accL wftiim th th1iow flood rca aoha pieJines roads.

bnns1and water çoJ1eatioz ditchcs and upthncs Under 43 CFR. 2S01 6(a)(1) the BLM
Is given authoritY 1SSUOflOfW 011 pU1J.iC 1IUi °‘ “

sytmsa fa1iUes
whioh arc fl th public ;ntcrL and winch requige tIue ofpublic laiic3s for the ptrposes
jdntedm43US C 1761”

1Jder 43 CFR28Q6 15(b)(1), the LM may waive QJ reduce th ronl payment when
eQJdej aiOflpIOtoajt
by, or is riot a subsidiary of profit alcp1g çorporaion orbusiness enterprise and the
facility or project w1Lprovide a bn1It or pecia1 service to the general public or to a
program ofth Secretary have waived the annual rental for the ROW due to LADWP’s
aizijeipated multi-million, dollar ost ofxmtigat’ng PMI 0 dust emissions on the public

• .land and:the.Q mLalce. .140
by wi4ertaicwg th dust mitigawn project thereby reducing M1O epussious on public
land arid throughout the Owens Luke basin.

Although there will be nnvordable minimal impacts to various resources such as. loss of
upto.3lacicS:r’fSCUy0 tC1Ii .Ild 3VQ ding V =

plover Jiautat (wluclila$ beu imtiated), amuUoss of common wiMhfe habitat ori the 31

acres ofpublIc land wider thepm6sc1acioi,, zhee will be a ucxeased reduction of
PMIO emiss ousfointhe M acres ofpubkclanLl These PM1O emissions are akinnan.

bea1tb air quty aid sua1p1a11tY problcm which overide the potential resource
impacts resutung from the Owens Lake dust ge*mOz constrzetiou and operation
project. The loss of some shadscle scrub vegetation iiari unàvodaJ?le impact but the

uridmgpubhlAi4ba5 thousands ofaires ofs lrvectatioi. The drip imgalioxl

system will enhance the eistmg vegetation. and will proniotej new giowth of saltgrass and
other vegetation species arid provide new habitat for the snowy plover and other shore
birdiypes

ft is in the public interest to authorize the use ofpublic lant by the Los Angeles
Plan and the

Thase 7 Froject for th bwens take Dust Mitigation Pràgram. canbe entcd
V

V::,VMl0,4ust ..
tig pcan4wP1 l01nissioiiS

originating om pnbhc land located .outhwet of Dirty Socks and will contribute to the
overall reduction ofPMLO ezmssions from Oweu Lake to theIeves asreuired by the

V Na 1... t.Au4YStafldar4, health benefit fton
PMIO emiusslon reduction and a general improweiit of air ad.ia1 qi.al.ty for Keeler,
Olancha, Cartago, Lone Pine and the OwenValley especially during bgtwind events
The PMIO Dust Mitigation Prject is a comprehensw&effoit to redpccthSSLQP5
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.
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.•

from lends in the Owens Lake basin. The public land. identified as Dust Control Axea T.

B (rs-I) is oontnbiituig to the eznzssion problena and should be part ofthis effort

This decision may be appealed to the Tiitenor Board ofLana Appeals, OIce ofthe

Seuretar)r, in, accordance with the regulations contained in 43 CFR., Part 4 and. the

enlosedoxxi 1842-i ifan appeal keji your uotte of appeal must be med in this

oflice (at the aboyc address) within 30 days om rece;pt or.bis decision. The appellant

.

: hto ... :... ::

apetltloflpUrSUaitO reguIarioi 43 CFR4 21(58 F49S9 Tenuary 19 1993) or43 CFR

2S04 1 for a stay ofthe effectiveness ofthis decision duing the tune *iat yourppea1

is being reviewed by the Board, the petitl.oi for a stay is rçquired to show su1icierit

ustj.flcationbased on the tandsrds bsted below Copies ftheno1ice of appeal and

submitted

to .achp. tynaned in 4eci$onändto the

Intenor Board ofLand Appeals and to the appropriate Office of the Solicitor (see 43 CFR

441) at the same time the oigmal docmnents are med with this offipe 3fyrni request a

stay, you have the 1urdenfproof to demoxisfzata that a stay alioild be granted

Standards for Obtaniin a Stay

Except as otherwise provided by law or other pertment r ulatiori, a petition for a stay of

a decisiv pending appeal shall show ucaentjustr.catiOfl based on the followng

stndards
(1) The relative harm to the parties if the stay is

granted or denied,

(2) The likelihood ofthe appellant’s uccesa on the ments,

(3) The likelihood of immediate and irreparable harm ifthe stay is not
granted, and

(4) Whether the pubho interest favors granting the stay

(I JoePaljim
Field Manager . ...

. .:

Bishop j?ield Office

En.c: Appeel Form. 1842-1

1:(LC•OS0145
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Address; Hi 3. iIoP

____

i_ 9j C,

Agent iHhVIL PJ).• .

Address

Application For ?ijjiiE 1Par pfttCK1it.I1

Location -, fR o ti?

Lana Use Plark Confoimaiico7 _No -KYes —- - - -. — - -

Estimated Processing equfrements
of ROW: )( ILFMA

____

PA Action Required: EIS:
V : . V•

. CEJCX

—

V

Ver.nmeINeeded for Proeessing - Estbnated Processing Rour

R.ea1tySpszabstJLnd Liw Exarmner z4

Cultural/Pateontological 1csources

__________________

T&E Species ‘. : •.:
... ...: —

Wildlifisheries •.

: . V.
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:
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. V V

Range .

Fluids/Minerals ... .. .. S •..

AtlmnfrCoxdraeffng ...•.VV:VVSS.V. •. V

Manager :. . V
2..

Other

ii&-r V

______________

Other__________________

______________

TOTIL HOURS i4;I

The appropr LatO Processing Category for this application is CategoryJL The Proce.slng fee for

this Category is $ff. Processing fees for Cateoñes .1 -4 Varc.non-re1ndab1e., See enc)osdtble...

for Category dtbiti an .. . . . ::..:. .
V V . .::. :

Prepare&By —
to

• . ... . . . •. . . .•

peoiht Date

Approved y__________________ r
.. ..

V
. V..:.

V

1
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Form 2OO44 ONITED STATES 5u QI3ce

ortice
BtJRAU OP LAND MANAGEMENT p —

________________

“In:. .Numr
RHT.or.wAyGnANT,jxf-_-4z1.., iiY: .

I A {qgbt-vf-Way)) telb-roby gratcd prsn to

x “ “ ‘u1y d
.

u..€.c 7j) . . . .... .•

6 OSdonofthoMlnc L.casng/çiof1Q2Q azmadod(30 USC l3)

U Other (desenbe)

2 Ntut of Thterw:. . . . . .. . . .
•. : . . . . . .

thhId Los Angeles Department of Water .nd Power
a

mawtn eocrmintca pe1tfl and Drip Iriation System

;n public 1ans (or federal .;tu for MLA Rlbu.of-Vay) dcbcla

Mount J2iablo Meridlan,

California,

T.115 S , R 37 E

..Ston:.34,

?*fl/4 Qf t1e SE1/4,

amoiintin to 31 acres +/.-,,

more ccurae1y dtpl.wted on

Exh3-bat daad 10—15—08

6 The rfht-of.way or pemnt. area rented herein

__________

toot wide

__________cCt

long and oomatqs aorcs triers or

If a alto typo fødllht. th facilflj cn1alss /. acres.
. 2 . : .:

December 31, 2035 27 +

abandcued tarminalad, or modi5.ed pomuen to tha tesms and ondluons of this rnauurmnc r of eny apphcn$c Pederel tow or

Thtr jnstrtnngnt may ti may nc4 be renewed. soewed. the rlRlIC.ofway or qrdt atrnii ho bjtot to Iha regulations eirdng at th time of renewal

any other leins and con4hoaS thai tbo zuthothcd offerer deems nccessaiy to ptotut the1xjhlc mI&est,

c Now isfandin; the cqzuallari of (Me Inarniment or any ienewa thereof enr]y r qulebmeni badpsJt or S6oit the pmvrQI13 of thu memtmein,

to din extent. sppUcabe. shalt coLinU iii elrect and shaH be binding on die hldq lIe euccaseors. or ensegna, until they have fully saeisfad the obligations

and/or ilabilidea seeming herein befrn &Otr acreuset u pil!tbeLOr piOr. nninatinm, a th grant
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3. Rental:

For end in con dcratlon ofth rlhJ rnntct, the ho cragrms to pay the Bircau of Land M*nammt fldr nr1tct valuc tctgal an detoruiftiod by cIa authorIzed

unsspiflcaUy exemptad rrom ueh jsal by rcuIation. Pnndtkd. however, that the rental may be adjiittcd by the autherirod ofleer. wheerrr

nruncy 117 reflect .harica in tha lir market tcntal value s detomijoed tq Vie appUcqon of sound buiaes man4cniant pruicipler sod sir let as practicable

an4 Jbasible. in *ceordancc with rnpre coz,tiicicW p (ices.

4. Terms and Coadhions: .

a. Thin grant rp bjd.l &holder’ ivitheflaNulannrmfahred de 43 Code of Fedcisi R ps281)Oand

I, Upon grant termination by the avthorfzcd otTIcor1pIi tpprovemems shall be removed from the pubhc Iatsls withie .9fl —- days or

dirpuec4 of se provIded in paragraph (4Md) r as direci by.tiie authorized olficor. :.

lsusd puruen uthi of parrph (lThi) for a term of Oyeers or more .ail. at a rnnbnurn1 be rev)mvcd by the a therlecd o(Iccr at

the cnd uf Via 20Vn year and at rculer JniorsJa thcrceflcr not ti esocad. 10 years Provided, howivcr that a rihl-of-w;y or pcrrntf gratdd herein may be

rcvImcd at any lime deemed nciy by the authorized ofDeer

d ma aUpui1rIi0nI p1ant !naps or designs et ronh In aliIblf(s) dated Q-er 15 20-08
ttLatiiecJ heretO are hicorpOreted hitu and madC a pt o u amt tat 1i.Jy 1r they were eel foiih herein in their enlircay —

o.. FaEwooftho liclder Ia comply whit upphleal,ic law orany pnrvzsrnn nNu rlht tif way gras? or permk shell c aulutegniurid.. Inc suspcnnort or fcnnhizuon thereof

r The boLder thall perform all openthons Ins good and werlcmanWce manner cu as Jo ensure prntcctln of the elnaroathoat end die Jinahh end rafely of the pubho.

APPROVED A’lUEWML0LQ4WY
RoClMDJ DEWW CtrYmCN’

BY_________
$. DAVID HOTC*aB$.. . .

J1’l W1fl4g WHgRO. und Ignod agrees t* the Lenp,s and candjtiuna (ii ilri4 ht-eI-way grant or permit ...

/‘ ‘(SIgeturc or41), 7 1 (Signature of Authorized OtTicnr)

H David Nahaz Jom Poiianj

LADWP Chief Executive OffiCer and GZ aPjeld Manaper RishopFo_..

(lichi) (Title) .

(Date) (WTbctivo £lsi of Grail)

:..
Q.: .t%5 483—259 .. . . . -... ..
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EHl C •.•

Rictht-Qf Way Stipulations
CACA 050145

October15, 200

I I3LM retains a continuing right of access to enter the public land covered by the

grant

2 BLM retains a continuing right to enter physically any part of a facility constructed

on a right-of-way for inspection, monitoring, or any other purpose consistent with the

needs or obligations of the United States This right is subject to giving the holder

reasonable notice

3 BLM may require the holder to share the right-of-way with other compatible rlght.

of-Way use or other compatible multiple uses Compatibility is determined by the

authorized officer after consultation with the holder

4 BLM retains the nght to authorize third parties to use the public lands within the

right-of-way Such tse shall be comptibie with the holde?s use

5 All rights granted are subject to valid existing rights

6 A right-of-way grant or permit does not give or authorize the holder to take from

the publio 1nda any mineral or vegetative material, including timber, without securing

authorization under 30 USC 601 at seq Common varieties of stone and soil
necessarily removed during construction, howavar may be used elsewhere along the

same nght-of-way or permit area

- 7. Any culturI andfor paleontological resource (historic or prehistoric site or object)

discovered by the holder, or any person working on his behalf, on public or Federal land

shall be immediately reported to the authorized officer Holder shall suspend all

operations in the immediate area of such discovery until written authorization to proceed

IS issued by the authorized officer An evaluation of the discovery will be made by the
authorized officer to determine appropriate actions to prevent the loss of significant

cultural or scientific values The holder will be responsible for the cost of evaluation and

any decision as to proper mitigation measures will be made by the authorized officer

after consulting with the holder

Use of pesticides shall comply with th8pplioab!e Federal and state laws.

Pesticides shall be used only in accordance with their registered uses and within

limitations imposed by the Secretary of the Interior Prior to the use of pesbcides, the

- hojcter shall obtain from the authorized officer written approval of a plan showing the
type and quantity of material to be used, pest(s) to be controlled, method of application,
.location..of..storage.anc..dispqsal nd any ier informatd

..
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exhibit C Stipulations
1&OW CACA 060145
October 15, 2008
Page2of2 V

• necessary by the authorized officer, Emergency use of pesticides shall be approved In

•

,writin
1y the authorized offcar prior to such use.

•

. .:Q. The hotdpr(s) shall comply with all applicable Federal, ate1 and local laws V

and regulations, existtng or hereafter enacted or promulgated1with regard to any
Hazardous Matenat as defined In this paragraph, that will be used, produced,

transported or stored on or within the RPN or any of the RJW facilities1or used in the

construction, operation, maintenance or termination of the RJW or any of its facilities

.“NazardOU

material’W?US any substance1pollutant or contaminant that Is listed as .
V

hazardous under the CERCLA of 1980, as.amendad, 42 U.S.C. 9601 et seq., and its
V regulations- The definition of hazardous substances under CERCLA includes any

hazardous waste’ as defined in the RCFA of 1976, as amended, 42 U.S.C. 6901 et

V . seq. and its regulations- The• term hazardpus materials also Includes any nuclear or

‘byproduct mariai as definçd by the Atomic Energy Act of 194, s amended, 42

U.$.C. 2011 et seq. The term .oes.j include petroleum, Including crude oil or any
V

•VfracUOfl thereof that riot otherwise specifically listed or designated as a hazardous
V substance uncjer.CERCLA section 101(14), 42 liS.C.0601(14), nor does the term

include natural

.

V •• . ‘
V

10. All equipment must be wshect prior to entering public land to remove weed
V

see4s or accumulated dirt which may carry weed seeds.

11. LADWP agrees to incorporate any and afl mitigations measures which apply

to the construction of the pipeline and drip irrigation area for the Dust Control Area

(OCA) T5- (T5-1) project, as cited ifl the Great basin Unified Air Pollution Control
Ditdct 2008 Owens Lake PMIQ Planning Area Demonstration ofAttainment State

Implementation Plan (SIP) Final Subsequent Environmental Impact Report (E(R)

Volume 1, U, and ill. Mitigation measures for the action are located in Volume I

Executive Summary of the 2008 State Implementation Plan El R.



Enclosure 10

From: Prlmosch, Lawrence [mailto:lprimoscblm .qov]
Sent: Sunday, May 05, 2013 1:39 PM
To: VanWagoner, William; nabarbieriqbuapcd.org
Subject: Air Monitoring Stàtibn Amendment Application CACA 042345 wIthin LADWP ROW Area cAcA
050145

HI Guys! Bill, I have LADWP itt 3-26-2013 regarding the proposed nionitoring station within
the dust mitigation ROW area held by LADWP and your concern against installing the station in
that area.

V

We would have asked you all about any potential conflict this might cause, but this letter gives
us the idea of your concern.

Although your use of the parcel leaves a large part not being used, I can see that you may
increase your activities there and the station may get in the way of this acttion, and construction
and travel to the site may. increase dust generation in the area where you all are trying to control

V these things.

I will ask that GBUAPCD consider a site iear the boundary of the ROW use area so that they
will not impact your activities.

This is should not be inteirupted that we will deny then app and may still analyze the site foi
their use; you would then be able to appeal the decision if that is what we do for the station.

I appreciate your concern and it will be taken into consideration
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Diri! W nnd1 IRr Ihit (th1y ©it L ill

ANTONIO R. VLL.AP.AIOOSA Commission. RONALD 0. NICHOLS
THOMAS S. SAYLES, r.eiidm
ERIC HOLOMAN,
RICHARD E MOSS
CHRISTINAB. NOONAN
JON 1A{ PARFREY
BARBARA 5. MOSCHOS, Seeroy

Mayl7,2013

Mr. Larry Primosch
Lands and Realty Specialist
Bureau of Land Management Bishop Field Office
351 Pacu Lane; Suite 100
Bishop, CA 93514

Dear Mr. Primosch:

Subject: Los Angeles Department of Water andPower’s Objections to the Great.
Basin Unified Air Pollution Agency’s Request to Amend ROW
Authorization No. CACA.042345

The Los Angeles DepartmetIt äf Water and Powéi (LADWP) understands the Great
Basin Unified Air Pollution Control District (District) requested an amendment to Right of
Way Authorization (ROW) No. CACA 042345 on January 24, 2013, to install two new
monitors. LADWP learned about the District’s request only after receMng the Bureau of
Land Management’s (BLM) response to LADWP’s Freedom of Information Act request
in early March 2013. LADWP objects to the District’s proposed ROW authorization
amendment on the following grounds.

1 The Existing ROW Authorization cannot be “Amended” Because the
Physical Locations have changed.

ROW No. CACA 042345 authorized the construction, operation, and maintenance of
two PM10 air quality monitoring sites at Shell Cut and Flat Rock. However, the District’s
request for a ROW amendment was for two entfrely different PM10 air quality monitoring
stations, located miles away from the two original locations: one at Dirty Socks, and
another at Mill Site. Because the locations have changed, the ROW authorization
cannot be simply uamended. A new ROW authorizatiqn is required.

Water and Power Conservation . . . a way of life
111 North Hope Street, Los Angeles, California 90012-2607 Mailing address: Boc 51111, Los Angeles 90051-5700

Telephone: (213) 367-4211 Cable address: DEWAPOLA



Mr. Larry Primosch
Page 2
May 17, 2013

2. The ROW Amendment Application did not Include an Environmental Impact
Assessment.

The original ROW Authorization No. CACA 042345 was supported by a biological and
cultural resource assessment for the Shell Cut and Flat Rock monitoring locations,
which are miles away from the new proposed locations at Dirty Socks and Mill Site.
Neither the District nor BLM appears to have conducted any biological or cultural
surveys at the new locations, nor did &ther agency assess the impacts associated with
site construction, operation, and maintenance on local populations of fish and other
aquatic life, plant life, and wildlife, including threatened or endangered species. Both
locations are within the domain of at least some listed species, including the Mojave
ground squirrel and the desert tortoise. As recently as 1995, a District employee
reported finding an adult tortoise along the shores of Owens Lake: The Mojave ground
squirrel, a threatened species listed under the California Endangered Species Act
(ESA), was sighted and identified 1.5 miles north of Olancha in 1980, and at the lower
Centennial Flat in 1989.2 Surveys should be performed to determine if these or any
other threatened or endangered species are found within or near the proposed
construction sites. A comprehensive biological and cultural resource assessment, in
addition to ESA and National Environmental Policy Act (NEPA) compliance, should be
performed for the new sites and submitted to the BLM for approval prior to any
construction at the two new sites.

3. The Proposed Monitoring Sites at Dirty Socks and Mill Site Violate the 2008
SIP and EPA Siting Criteria for Compliance Air Quality Monitors.

The District’s proposed new monitoring stations at Dirty Socks and Mill Site violate the
conditions set forth in the District’s 2008 Owens Valley Planning Area (OVPA) PMI 0
State Implementation Plan (2008 SIP), as well as the EPA’s siting guidelines for PMic,
air quality monitors contained in 40 C.F.R. 58 Appendix E.

The proposed Dirty Socks monitoring location lies below the regulatory shoreline
defined in the 2008 SIP as the 3,600-foot elevation. The 2008 SIP calls for the use of
shoreline and near-shore” PM10 monitors to assess air quality conditions within the
Owens Valley, and to identify new supplemental control areas on the Owens playa.

I Sapphos Environmental. 2000. “Biological and Cultural Resource Assessment for
Two New Air Monitoring Sites at Owens Valley, lnyo County, California.” Prepared by
Sapphos Environmental Inc., 133 Martin Alley, Pasadena, California. June 30, 2000.
2Califomia Department of Fish and Game. 1999. Natural Diversity Data Base. The

Resources Agency, State of California, Sacramento. Extracted from footnote I
reference above.
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Page3
May 17, 2013

According to the 2008 SIP, “A shoreline or near-shore PM10 monitor is a fixed or
portable USEPA-approved Federal Reference Method or Equivalent Method PM
Monitor located approximately on the 3600-foot elevation (historic shoreline) contour, or
within the Owens Valley Non-Attainment Area above the 3600-foot elevation.” [Board
Order 080128-01, Chapter 8, Attachment B, 2008 OVPA Supplemental Control
Requirements Determination Procedure, Page 2 of 17.] The proposed Dirty Socks
monitor is not “approximately on” the 3,600-foot elevation contour, it is an important
distance below that elevation with a dry playa area lying immediately adjacent to the
proposed site oh the lakeward side. This proposed Dirty Socks siteshould be
disallowed because it does not meet the definition of a “shoreline and near-shore”
monitor.

The proposed Mill Site lies adjacent to a significantly deteriorated section of the Old
State Highway, and as such violates the EPA’s siting criteria contained in 40 C.F.R. 58
Appendix E. Under 40 C.F.R. Part 58, Appendix E, 3. Spacing From Minor Sources:
“The plume from the local minor sources should not be allowed to inappropriately
impact the air quality data collected at a site. Particulate matter sites should not be
located in an unpaved area unless there is vegetative ground cover year round, so that
the impact of wind blown dusts will be kept to a minimum.” The highway that lies
adjacent to the proposed Mill Site was last used and maintained in the 1950’s, and is
now missing most of the asphalt and constitutes an unpaved road rather than a paved
road. Fine silts and sands now cover most of the “highway,” deposited from flash flood
waters that are frequent on this section of the Owens shoreline. Dust plumes generated
along the roadway, which occur even in the absence of vehicle traffic, are likely to
significantly influence the PM10 concentrations measured at the site, and as such
violate the siting criteria in 40 C.F.R. Part 58, Appendix E. BLM should disallow the
proposed Mill Site authorization on this basis alone.

4. The Proposed ROW “Amendment” is Part of the District’s Air Quality
Monitoring Network for Owens Lake, Which is Operating in Clear Violation
of the EPA’s Quality Assurance Criteria.

As LADWP pointed out in a letter to Dr. Lalcin, EPA, dated September 8,2012, the
District has been operating its PM10 and PM2.5network in the Owens Valley without
EPA-approved Quality Assurance Project Plans (QAPP) since the year 2000. Title 40
Code of Federal Regulations (CFR) Part 58 Appendix A requires, among other things,
that “All monitoring organizations must develop a quality system that is described and
approved in quality management plans (QMP) and quallty assurance project plans
(QAPP)...” (40 C.F.R. 58 Appendix A, § 2.1). On September 8, 2011, LADWP
requested copies of the District’s PM10 and PM25 QAPPs. The PM10 and PM25 QAPPs
were received from the District on September 22, 2011, and September 27, 2011,
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respectively. Both QAPPs were unsigned, designated as “drafts” (dated March 2001
and November 2002, respectively), and never approved by EPA.

In later correspondence related to LADWP’s appeal of the District’s 2011 Supplemental
Control Requirement Determination (“2011 SCRD”) to the California Air Resources
Board (“ARE”),3attorneys for the District argued that it and other districts have
approved QAPPs under the ARE, and that ARB has obtained EPA’s approval for the
QAPPs. However, the ARB Quality Assurance Plan (“QAP)4does not fulfill the quality
assurance project plan requirements in 40 CF.R. 58 because it does not address all
the unique instrument systems and processes that generate the data used to identify
supplemental control areas on Owens Lake, nor does it address the District’s
monitoring organization, among other omissions. Some of the missing system elements
(e.g., sand motion monitoring, video monitoring) are described on page 11 of the
District’s 2012 Network Monitoring Plan section entitled “Dust Identification Program.”
To be clear, although the ARE QAP encompasses the State and Local Air Monitoring
System (SLAMS) network that isthe subject of the District’s 2012 Netwàrk Monitoring
Plan, it does not cover the use of this data to identify supplemental dust control areas
on Owens Lake because it does not properly assure quality for all the instrument
systems that are used in the dust source identification process described in the 2008
SIP.

LADWP requested that the District update its PM10 and PM2.5 QAPPs, encompassing
all of the instrument systems that are required to implement the procedures described
in the 2008 SIP, including the monitoring organization structure and functions; and to
have them approved in a public proceeding in order to ensure that the data are being.
collected and analyzed in accordance with recognized quality assurance procedures.
LADWP also requested that the District complete this work expeditiously, as the
monitoring network is active and currently being used to identify emissive sources on
Owens Lake and the Keeler Dunes, to evaluate compliance within the Owens Valley
Planning Area, and to assess the contributions from Owens Lake as far as 18 miles
away at the Coso Junction Maintenance Area.

In response to LADWP’s comments above regarding the lack of approved QAPPs, the
District asserted in its May 23, 2012, staff report that: “.. it is not the LADWP’s place to

District Opposition Brief Regarding the 2011 SCRD Appeal, State of.California Air
Resources Board, dated April 19, 2012.

4 The ARB QAP was designed primarily as a guidance document for the operation of
quality assurance programs Used by the ARB, local air districts, and industry, whereas
a QAPP is a more detailed plan that describes the quality assurance procedures for a
particular project.
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deteirnine the validity of the ARB or District’s QAPP,” and that “...these documents are
scheduled for revision during the 2012 calendar year.” First, LADWP’s comments were
submitted as part of the public review period. Second, LADWP is entitled to question
the content and validity of the District’s QAPPs, The District’s monitoring network has
been operating on the Owens playa for over 10 years, and the data collected from the
network have led to the identification, design, and implementation of over 40 square
miles of dust controls on the playa, at a cost of well over $1 billion dollars. LADWP and
its four million ratepayers have every right to expect that the agency responsible for
ordering dust controls in the OVPA — the District — is in compliance with all federal rules
governing the collection and quality assurance of data used in the decision making
process. The District has been negligent in these duties for more than 10 years.
Moreover, even if the PM10 QAPP is eventually approved as the District contends, it is
far too little too late for LADWP and its ratepayers. EPA and ARB share proportional
responsibility for allowing the District’s breach of these obligations to continue for so
long and at such great expense to LADWP.

Because the District is operating its PM2.5and PM10.monitoring network clearly in
violation of 40 CFR Part 58 Appendix A, and because the proposed ROW authorization
is part of that PM2.5and PM10 monitoring network, the BLM must disallow the proposed
authorization on this basis alone.

As a manager in Owens Valley, BLM should share LADWP’s concerns. LADWP would
welcome the opportunity to discuss these issues with BLM. If you have any questions or
require additional information, please do not hesitate to contact me at (213) 367-1014,
or Mr. William T. Van Wagoner, Manager of Owens Lake Regulatory Issues and Future
Planning, at (213) 367-1138.

Sincerely,

Martin L Adams
Director of Water Operations

WTVW: rdn
C: Mr. William T. Van Wagoner
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Mr. Larry Primosch
Lands, and Reafty Specialist
Bureau of Land Management Bishop Field Office
351 Pacu Lane, Suite 100
Bishop, CA93514

Subject: Great. Basin Unified Air PollUtion Control District Requests to Relocate
Monitor in ROW Authorization No CACA 50145 (Dust Control Area T5-1
Addition) and/or Modify ROW Authorization No CACA 042345 to
Relocate Two Monitors

Dear Mr Primosch

This letter responds to your May 5, 2013, email to William VariWagoner (enclosed)
regarding the City of Los Angeles Department of Water and Power’s (LADWP)
March 26, 2013, letter to the Bureau of Land Management (Bureau) objecting to
Great Basin Unified Air Pollution Control District’s (District) request to relocate one of its
existing air monitors into Right of Way (ROW) Authorization No CACA 50145 held by
LADWP and used to operate a pipeline and drip irrigation system for the Owens Lake
Dust Mitigation Project After LADWP submitted its March 26 objection letter LADWP
learned that the District has also requested a modification of its ROW Authorization
No CACA 042345 to add two new monitors formerly located at Dirty Socks and Mill
Site LADWP sent the Bureau a letter on May 17, 2013, objecting to the District’s
request, to which you responded by email on June 1, 2013 (also enclosed) We
understand that the Bureau has not acted on either of the District’s requests.

As a preliminary matter, LADWP requests that the Bureau clarify which of the District’s
requests the Bureau is currently processing with respect to the new monitors Are both
monitors proposed to be in District ROW 042345, or is one proposed to be located in
LADWP’s ROW 501452 Or) is the District actually proposing three new monitors, two in
District ROW 042345, and one in LADWP1sROW 50145?’ LADWP objects to
installation of new monitors irrespective of location.

Water and Power Conservation . . a way of life
111 North Hope Street, Lo Angeles, California 90012-2607 Maithig address: Box 51111, Los Angeles 90051-5700

Telephone: (213) 367-4211 C’ablE address: DEWAPOLA
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• •. : ..p.!sct F1..u.estto !Ic.I?i!tV Socks Monitor In LADWP ROW:50145. . . S .

. . . . .. .‘ The Distrjct is pcposing to reJoQate..ne .of themoriltorsin LADWP ROW . . . .

50145, which covers approximately 31 acres of bureau land within LADWPs
Dust Controj Area T5-1 Addition (DCA T5-1 Addition) The District recently
submitted a letter to Steve Nelson at the Bureau on May 29, 2013, purportedly
responding to LADWP’s objections to locatln9 a new morntor n LADWP’s ROW
LADWP, for the reasons set forth In ts March 23 objection letter, disagrees withthe Distnct’s assertion that the proposed location complies with applicable
federal regulations and iting criteria Importantly, the District did not address the
specific objections LADWP raised The proposed location is etow, not at or
above the 3,600-foot regulatory shorahne, as defined by the 2008 SIP It is
irrelevant thatthe former location was below the hoThehne As it happened, the
formr Dgty Socks location was being adverseIr affected by close-in sources, to

z the point that the area immediately arourd the monitor eveiitually had to be
controlled in qr1er to lower the overall concentrations nd in that way unmask
the smaller contributions from farther away, tJntil that happened, the
concentrations received t th Dirty Socks monitor were beiig erroneously
attributed tq a much larger areaon th lakebed The purpose ofthe monitors is
to represent tI-Iegreater lalcebed not to focçis on and magnify the contributions
from an immediately adjaceit ource such as T5-i The District admits that the
construction activities reIted to installation of the monitor will actually generate
dust Maintenance operations pould also produce emissions that the rionitors
would record As discussed in LADWP’s March 26 fetter, these are some of the
reasons thi monitor location violates United States Environmental Protection
Agency’s (EPA) siting criteria in Title 40 of th Code of Federal Regulations,
Part 58, Apperdix E In short, ne.arby sources strongly bias the Dust ID modeling
and should be avoided The District should b evakiating airshed compliance,
not the impacts from specific pearby sources, and not to feed the data
requirements of a documented flawed model

The Bureau’s approach of asking the District to locate the monitor adjacent to
the outer boundary of LADWP’s ROW use area will j solve the siting problems
and would still violate the 2008 SIP Placing the monitor along the ROW
boundary would nQt eliminate the jnflyences associated with the initial
construction or c9ntjnued access, operation and maintenance of the District s
monitoring facility, as discussed above The monitor’s results will be improperly
influenced by these activities regardless ofWhere the Districts monitor is placed
within the OCA T5-1 Addition
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The Bureau’s approach of asking the District to locate the monitor on the ROW
boundary would also not comply with the stipulations set forth in Exhibit C to
LADWP’s ROW agreement. The ROW agreement between LADWP and the
Bureau makes clear that LADWP may only be required to share the ROW use
area with a proposed third party use that is “compatible” with LADWP’s dust
mitigation activities and, even then, only after prior consultation with LADWP.
(ROW, Exh. C, Stipulation Nos. 2 and 3.) As discussed above and in LADWP’s
March 26 letter, allowing the District to relocate its monitor anywhere within the
DCA T5-1 Addition or surrounding areas would not be consistent or compatible
with LADWP’s irrigation system and ongoing dust mitigation activities. Thus, the
Bureau must deny the District’s request to install the proposed air monitor in
accordance with Exhibit C to the ROW.

2. District Request to Amend ROW 042345 to Add Two New Monitors.

LADWP stated its objections to the District’s proposed ROW authorization
amendment in its May 17 letter. We appreciate the Bureau’s commitment to
prepare an environmental assessment for the new monitors. LADWP remains
concerned, however, that the proposed monitors violate conditions in the 2008
SIP and federal regulations and siting criteria. The proposed Dirty Socks
monitoring location lies below the regulatory shoreline defined in the 2008 SIP
as the 3,600-foot elevation. This proposed Dirty Socks site should be disallowed
because it does not meet the definition of a “shoreline and near-shore” monitor.
The proposed Mill Site lies adjacent to a significantly deteriorated section of the
Old State Highway, and as such violates the EPA’s siting criteria contained in 40
C.F.R. 58 Appendix E.

3. The Bureau, as a Landowner, Could Be Directly Affected by the Proposed
Monitors and Their Locations.

LADWP disagrees with the Bureau’s position that the Bureau does not have an
interest in the proposed monitors and their locations. Under the Clean Air Act,
an owner or “operator” of a “source” that emits air pollutants may be held liable
for monitoring and controlling emissions attributable to the source. (42 U.S.C., §
741 0(a)(2)(F)(i).) As a landowneron the Owens lakebed and surrounding area,.
the Bureau is the owner of this emission source and is therefore potentially liable
for emissions arising from its property. The District uses information gathered
from its network of monitors to project PM1O levels on the lakebed and,
ultimately, assign responsibility for controlling these emissions through the
issuance of dust control orders. The Bureau has a significant interest in ensuring
that the District’s monitOrs are sited appropriately in accordance with EPA
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. . requirements so that the data collected by these monitors is, acordingy
accurate, reliable and in full compliance with the law

.
4.. TheBureau••Required toEnsure the Proposed Monitors and Their .

Locations Comply with Federal Law

The Bureau’s authority to grant rights-of-way is subject to numerous federal
environmental and natural resource protection laws The Bureau’s authority to
manage the public lands derives from the Federal Lrid Management Practices
Act (43 U S C , § I 701 , et seq ) (FLPMA) The FLPMA authorizes the Bureau
to grant rights-of-way over or upon the public lands for a variety of uses affecting
the public intarest (43 U S C § 1761, subd (a)(7)), and broadly defines a
right-of-way to include not only interests in the land of another typically thought
of as rights-of-way. such as easements pr the right to traverse the public lands,
but also a 9ease, permit, or license to occljpy [or] use” public lands for purposes
covered by FLPMA’s nght-of-way provisions (43 U S C, § 1702, subd (f))
FLPMA provides, in issuing approvals rights-of-way over federal lands, the
Bureau must take into account fgderal and state land use policies,
environmental quality, economic efficiency, and national security, among other
factors (43 U S C , § 1783) Each right-of-way approved by the Bureau must be
subject to regulations or stipulations consistent with the FLPMA and other
applicable state and federal laws (43 U S C, § 1764, subd (c))

The Bureau’s authority to grant rights-of-way is alsp subject to numerous federal
environmental and natural resource protection laws Indeed, the FLPMA itself
requires that the Bjreau Include stipulations in right-of-way grants to ensure
compliance with these laws (43 U S C., § 1765, subd (a), Montana Wilderness
Assn v F,y(D Mont 2004) 310 F Supp 2d 1127 [enjoining Bureau right-of-
way issued for oil and gas lease based on violations of NEPA and ESA and
potential viQiations of NHPA]) For example, the National Environmental
Protection Act (42 U S C , § 4331, et seq) requires that the Bureaq consider
and disclose thç potential environmental impacts of ri9ht-of-way jssuance and
operation (See 42 U S C § 4332, subd (2)(C) ) The Endangered Species Act
(16 U S C, § 1531, et seq) requires that the Bureau, in issuing a right-of-way,
avoid jeopardizing listed endangered or threatened species or adversely
affecting their critical habitats (16 U S C § 1536, subd (a)(2) ) The Clean
Water Act (33 U S C ,§ 1251, et seq ) imposes limits on discharges of
pollutants and dredge and fill material by right-of-way facilities that qualify as
point sources or that traverse wetlands or other covered waters (33 U S C ,§

— 1311, subd (a), 1342, subds (a)(1)-(2), 1344, subds (a), (c
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The Bureau, therefore, has a legal obligation to ensure that the proposed air
monitors sought to be installed in the requested right-of-way comply with all
applicable laws, regulations, and policies. Contrary to your recent email
correspondence on Juhe 1, 2013, the issue of whether the proposed monitors
comply with EPA regulations is not simply “the District’s problem “The Bureau
cannot approve any modification to either the District’s ROW or LADWP’s ROW
because, as discussed above, the proposed locations of the new monitors
violate and are inconsistent with EPA’s mandatory monitor siting criteria and the
2008 SIP. (See also LADWP letters dated March26, 2013, and May 17, 2013.)

, Request for Notification of Bureau Actions on the District’s Requests.

LADWP requests that it be notified of any activity related to the Bureau’s
consideration of the District’s request to modify its ROW 042345 to add two
monitors and/or the District’s proposal to install a monitor in LADWP’s ROW
050145 For reasons identified in this letter and the objections raised in
LADWP’s March26 and May 17 letters, LADWP reiterates its request that the
Bureau deny the District’s application to amend the ROW and/or to allow the
District to install a monitor in LADWP’s ROW. If the Bureau nevertheless
approves the District’s application and ROW modification and/or grants the
District permission to install a monitor in LADWP’s ROW, please notify LADWP
of the date of the Bureau’s final agency action(s), as well as the appeal period
and procedures.

If you have any questions or require additional information, please do not hesitate to
contact me at (213) 367-1014, or William VanWagoner, Manager of Owens Lake
Regulatory issues and Future Planning, at (213) 367-1138.

Sincerely,

Martin Adams
Director of Water Operations

WTVW:rdn
Enclosures
C: Mr. William T Van Wagoner



From: Prlmosch,. Lawrence [mailto:lprimoscblm .gov]
Sent: Sunday, May 05, 2013 1:39 PM
To: VanWagoner, William; nabarbierftgbuapcd.org
Subject: Air Monitoring Station Amendment Application CACA 042345 within LADWP ROW Area CACA
050145 V

HI Guys! Bill, I have LADWP ltr 3-26-2013 regarding the proposed monitoring station within
the dust mitigation ROW area held by LADWP and your concern against installing the station in
that area. V

We would have asked you all about any potential conflict this might cause, but this letter gives
us the idea of your concern.

Although your use of the parcel leaves a large part not being used, I can see that you may
increase your activities there and the station may get in the way of this acttion, and construction
and travel to the site may increase dust generation in the area where you all are trying to control
these things.

I will ask that GBUAPCD cpnsider a site near the boundary of the ROW use area so that they
wifi not impact your activities. V

This is should not be interrupted that we will deny their app and may still analyze the site for
their use; you would then be able to appeal the decision if that is what we do for the station.

I appreciate your concern and it will be taken into consideration



From: Primosch, Lawrence [mailto:Iprimoscblm.qov]
Sent: Saturday, June 01, 2013 03:12 PM
To: VanWagoner, William; Adams, Martin; Steven Nelson <snelsonaiblm.qov>
Subject: LADWP Ltr 547-2013 GBUAPCD ROW App for Dirty Sock and Mill Air Mont Station

HI Martin and Bill! Got your letter on this proposal and herds a brief response to the 4 points.

1. We can amend an existing ROW held by GBUAPCD for additional sites. We are not moving
the Shell Cut and Flat Rock sites we are adding additional ones to an existing ROW
authorization..

We have done this for various LADWP projects, such as, roads, diversion dams and channels,
wens, poweilmes, and momtot aug sites, Diffeient locatLons foi similai types of facilities does
not require separate ROW documents. It is determined on a case by case basis.

2. We have not begun to process this application and when we do, we will do an EA for the
proposal, just like we do for your projects.

3. We are responding to an app from GBUAPCD, we would not adjudicate whether their
faciliity application meets the SIP or EPA siting criteria. That is Great Basins problem not the
BLM’s.

4. Same as No 4. whether the stations and location comply with EPA;s quality assurance
criteria, that is really Great Basins problem not the BLM’s.

It would appear that #3 and #4 are something that needs to be discussed with you and
GBUAPCD so that they are aware of your concerns.

If you wish to have discussions with GBUAPCD, LADWP and the BLM; please set up a
conference call or meeting to discuss this project. Call me 760 872 5031.
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ENVIRONMENTAL PROTECTION
AGENCY

4OCFR Part 51

[AI-l-FRL—7478—3)

RIN 2060—AFOI

Revision to the Guideline on Air
Quality Models: Adoption of a
Preferred Long Range Transport Model
and Other Revisions

AGENCY: Environmental Protection
Agency (EPA).

ACflON Final rule,

SUMMARY: EPA’s Guideline on Air
Quality Models ( Guideline”) addresses
the regulatory application of air quality
modeLs for assessing criteria pollutants
under the Clean Air Act. In today’s
action we promulgate several additions
and changes to the Guideline. We adopt
a new dispersion model, CALPUFF, in
appendix A of the Guideline. CALPUFF
becomes the preferred technique for
assessing lang range transport of
pollutants and their impacts on Federal
Class I areas, Action on AERMOD and
the Emissions and Dispersion Modeling
System (EDMS) is deferred. We make
various editorial changes to update and
reorganize information, and remove
obsolete models.

DATES: This rule is eff’Wctive May 15,
2003. Beginning April 15, 2003 the new
model (i.e., CALPUFF) should be used
for its intended purposes, in accordance
with today’s document The period
before required implementation of a
new model allows user’s sufficient time
to prepare meteorological data bases and
to become familiarwith model
operation. The new model may be used
sooner, if desired.

ADDRESSES: All documents relevant to
this rule have been placed in Docket No.
A—99—05 at the following address: EPA
Docket Center, (EPA/DC) EPA West (MC
610ZT), 1301 Constitution Ave., NW.,
Washington, DC. The EPA Docket
Center Public Reading Room (B102) is
open from 8:30 am. to 4:30 p.m.,
Monday through Friday, excluding legal
holidays, The telephone number for the
Air Docket is (202) 568—1742.

FOR FURThER INFORMATION CONTACT:

Joseph A. Tikvart, Leader, Air Quality
Modeling Group (MD—14), Office of Air
Quality Planning and Standards, U.S.
Environmental Protection Agency,
Rosearch Triangle Park, NC 27711;
teLephone (919) 541—5562
(Tikvort.Joeepa.gov).

SUPPLEMENTARY INFORMATION:

I. General Information

A. How Can I Get Copies ofRelated
Information?

EPA established an official public
docket for this action under Docket ID
No. A—99--05, The officia] public docket
is the collection of materials that is
available for public viewing at the Air
Docket in the EPA Docket Center, (EPA?
DC) EPA West (MC 6102T), 1301
Constitution Ave., NW., Washington,
DC. The EPA Docket Center Public
Reading Room (B102) is open From 8:30
am, to 4:30 p.m., Monday through
Friday, excluding legal holidays. The
telephone number for the Reading Room
is (202) 566—2744, and the telephone
number for the Air Docket is (202) 566—
1742.

Our Air Quality Modeling Group
maintains an Internet Web site (Support
Center for Regulatory Air Models—
SCRAM) at: http://www.epo.gov/
scraniOOl. You may find codes and
documentation for models referenced in
today’s action on the SCRAM Web site.
We have also uploaded various support
documents (e.g., evaluation reports).

II. Background

The Guideline is used by EPA, States,
and industry to prepare and review new
source permits and State
Implementation Plan revisions. The
Guideline is intended to ensure
consistent air quality analyses for
activities regulated at 40 CFR 51.112,
51.117, 51.150, 51.160, 51.166, and
52.21. We originally published the
Guideline in April 1978 and it was
incorporated by reference in the
regulations for the Prevention of
Significant Deterioration (PSD) of Air
Quality in June 1978. We revised the
Guideline in 1908, and updated it with
supplemeit A in 1987, supplement B in
July 1993, and supplement C inAugust
1995. We published the Guideline as
appendix W to 40 CFR part 51 when we
issued supplement B. We republished
the Guideline in August 1998 (81 FR
41838) to adopt the CFR system for
labeling paragraphs. On April 21, 2000
we published proposed revisions in the
Federal Register (65 FR 21506), which
is the basis for today’s promulgation.

Today’s notice promulgates those
components of the proposal that were
clearly supported by public comments
and that were otherwise not
controversial, notably:

- Adoption of CALPUFF in appendix
A, as proposed, for assessing long range
transport of pollutants arid their impacts
on Federal Class I areas;

• Removal of the Climatological
Dispersion Model (CDM), RAM and the

Urban Airshed Model (.UAM) from
appendix A, as proposed;

• Simplification of complex terrain
screening techniques in section 5;

• Revision of section 9 to reflect our
October 1997 settlement with the Utility
Air Regulatory Group regarding
specification of emissions from
background sources, as proposed;

• Updating information in appendix
W and reorganizing its structure; and

• Transfer of appendix B and
appendix C to our Web site, as
proposed.

The proposal also included (1)
adopting AERMOD 1 to replace the
Industrial Source Complex (ISC3) model
in many assessments that now use it, (2)
revising ISC3 by incorporating a new
downwash algorithm (PRIME) and
renaming the model ISC—PRIME, and (3)
updating the Emissions Dispersion
Modeling System (EDMS) by
incorporating improved emissions and
dispersion modules, Regarding
AERMOD, nearly every commenter
urged EPA to integrate aerodynamic
downwash into AERMOD (i.e., not to
require two models for some analyses).
The only cautions were associated with
the need for documentation, evaluation
and review of the downwash
enhancement to AERMOD. As a result
of AERMIC’s (the American
Meteorological Society (AMS)/ EPA
Regulatory Model Improvement
Committee) efforts to revise AERMOD,
incorporating the PRIME algorithm and
making a few other incidental
modifications and to respond to the
public’s cautions, we believe that
AERMOIJ, as modified for downwash,
merits another public examination of
performance results, Also, since the
April 2000 proposal, the Federal
Aviation Administration decided to
configure EDMS3,1 to incorporate the
AERMOD dispersion model, and results
of its performance with AERMOD only
recently became available,
Consequently, AERMOD and EDMS4.0,
as well as other conforming changes for
the Guideline, will be reconsidered in a
Supplemental Notice of Proposed
Rulemaking (SNPR) in the near future.
Note that since AERMOD is not
included in today’s promulgation, the
proposed merger of the Guideline’s
sections 4 and 5 will be deferred to
AERMOD’s adoption in the future.

Jfl. Public Hearing on the Proposal

We held the 7th Conference an Air
Quality Modeling (7th conference) in
Washington, DC on June 28—29, 2000.
As required by section 320 of the Clean
Air Act, these conferences take place

IAMS/EPA Regulatory MODel.
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approximately every three years to
standardize modeling procedures. This
conference served as the forum for
receiving public comments on the
Guideline revisions proposed in April
2000. The 7th conference featured
presentations in several key modeling
areas that support the revisions
promulgated today. A presentation by
the Interegenty Workgroup on Air
Quality Modeling (IWAQM 2) covered
long range transport modeling for point
sources. This presentation was followed
by a critical review/discussion of the
CALPUFF modeling system end
available parformence evaluations,
facilitated jointly by the Air & Waste
Management Association’s AB—3-
Comm ittae and theAmerican
Meteorological Society’s Committee of
Meteorological Aspects of Air Pollution.

Wa asked the public to address the
following questions:

• I-las the scientific merit of the
models presented been established?

• Are the models’ accuracy
sufficiently documented?

• Are the proposed regulatory uses of
individual models for specific
applications appropriate and
reasonable?

• Do significant implementation
issues remain or is additional guidance
needed?

• Are there serious resource
constraints imposed by modeling
systems presented?

- What additional analyses or
information are needed?

We placed a transcript of the 7th
conference proceedings and a copy of
all written comments, which embody
answers to the above questions, in
Docket No. AQM—95—0l,

W. Discussion of Pâblic Comments and
Issues

All comments submitted to Docket
No. A—99—05 are flied inCategotyIV—
D. We summarized these comments, -

developed detailed responses, and drew
conclusions on appropriate actions for
today’s gction in the summary of public
cdmments and EPA responses.3In this
document, we considered and discussed
all significant comments. Whenever the
comments revealed any new
information or suggested any alternative
solutions, we considered such in our
final action.

The remainder of this preamble
section provides an overview of the

5 IWAQM wss toned in 1991 to provide a focus
for development of technically Bound SIC quality
models for regulatory assessments of long range
transport of pollutant source impacts on federsl
class I eiess. IWAQM is en Interagency
coliaboretton that includes eflbrte by EPA, u.s.
Forest Sesvlco, Nstiooel Park Service, end Fish and
wildlife Service.

primary issues encountared by the
Agency during the public comment
period and summarizes our response-to-
comments.3This overview alsn serves to
explain the changes to the Guideline in
today’s action, and the main technical
and policy concerns addressed by the
Agency. Guidance and editorial changes
associated with the resolution of these
issues are adopted in the appropriate
sectipns of the Guideline. While
modeling by its neture involves
approximation based on scientific
methodology, end entails utilization of
advanced technology as it evolves, we
believe these changes respond to recent
advances in the area so that the
Guideline continues to reflect the best
end most proven of the publicly
available models and analytical
techniques, as well as to reflect
reasonable policy choices,

CALPUFF

CALPL)FF is a Lagrsngian dispersion
model that simulates pollutant releases
as a continuous series of puffs
Preceding our proposal to adopt
CALPUFF in the Guideline. IWAQM
carefully studied the potential
regulatory application of CALPUFF in
its Phase I report4and in its Phase 2
report.5

In our April 2000 Federal Register
notice, we proposed adoption of the
CALPUFF modeling system, developed
by Earth Tech, Inc., for refined use in
modeling long range transport and
dispersion to characterize reasonably
attributable impacts from one or a few
sources for PSD Class I impacts. We also
proposed use of CALPUFF for those
applications involving complex wind
regimes, with case:by-case justification.
We sought comments on the usa of
CALPUFF for these applications, as wall
as on related uses of meteorological
information, e.g., on usa of prognostic
masoscela meteorological models and
the length of record for meteorological
data.

Sunssoery of Public Comments and EPA
Responses 7th Confarence on Air Quality Mcdeltng,
Washington, D.C., June 2000 (AIr Docket A—es-os.
Item V—C—i). This document may also be examined
from EPA’s SCRAM web site lhllpdfwww.cpo.govl
scrosnooll, Note thel commente/rssponees re:
AERMOD & EOMS era deferred to a companion
document to be released when the SNPR is
published.

Environmental Protection Agency. 1993.
Intoragoncy workgroup on Air Quality Modeling
(IWAQMI Phase I report Interim Recommendation
for Modeling Long range Transport end Impacts on
Regional Visibility; EPA Publication No. EPA—4s4J
R—9t—ols.

Environmantel Protection Agency, 1995.
Interagency Workgroup on Air Quelity Modeling
(IWAQM) Phase 2 Summery Report and
Reoommendetioos for Modeling Long-Range
Transport Impede. EPA Pubticetton No. EPA—454/
a—sa—ai a.

Scientific merits ond accurocy. In
public comments there was a general
consensus that the technical basis of the
CAI.PUFF modeling system has merit
and provides substantial capabilities to
not only address long range transport,
but to address transport and dispersion
effects in some complex wind
situations,

Commentars generally agreed that the
CALPUFF modeling system has
adequate accuracy for use in the 50—
200km range, with some studios
showing that acceptable results can be
achieved at least out to 200 to 300km.
Since tho 7th Modeling Conference,
enhancements ware made to CALPUFF
that allow puffs to be split both
horizontally (to address wind direction
shear) and vertically (to address spatial
variation in meteorological conditions).
These enhancements likely will extend
the system’s ability to treat transport
and dispersion beyond 300km.

With respect to accuracy for complex
wind situations, we believe that the
commenters agreed with our proposal to
promote usa of CALPUFF for complex
winds with prior approval by the
reviewing authority, CALPUFF has bean
demonstrated to perform as well as, or
better then, other short-range plume
dispersion models for s few cases
involving complex winds, several with
wind fields that are dominated by
terrain effects, Some suggested a need
for more testing of CALPUFF, prior to
accepting its results in all cases
involving complex wind situations. We
intend to post on our Web site titations
to investigations for any cases involving
complex winds as they become
available, and to build a knowledge base
from which determinations can be made
on the use of CALPUFF for various
complex wind situations, This will
support consideration of new field
study comparisons as they become
available. For the reasons stated above,
it is apparent that CALPUFF contains
the scientific basis for more
appropriately addressing long range
transport and dispersion effects in
complex wind situations then do
standard plume models,

We conclude that, although-the
scientific advancements will continue to
emerge, CALPUFF in its current
configuration is suitable for regulatory
use for long range transport, and on a
case-by-case basis for complex wind
situations. We will require approval to
be obtained prior to accepting CALPUFF
fur complex wind situations, es this will
ensure that s protocol is agreed to
betwepn the parties involved, and that
all are willing to accept the results as
binding. As experience is gained in
using CALF UFF for complex wind
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situations, acceptance will become clear
and those cases that are problematic
will be batter identified. As suggested
by comments, we bave removed
reference to WYNiJvalley from the
Guideline.

Implementation issues/additional
guidance. Some comments suggested
that the CALMET (meteorological
preprocessor for CALPIJFF) and
CALPUFF options should be defined for
a variety of specific situations. We
believe that more experience is needed
beforo specific guidance can be offered
for the variety of applications
envisioned that might use the CALPUFF
modeling system. We placed emphasis
on (1) amplifying the available guidance
information, (2) expanding the date
formats for meteorological input data,
and (3) making the code more robust to
various choices in compilers. When
sufficient experience has been attained,
and it has become obvious what settings
should be employed for best results for
certain situations, we will promulgate
expended guidance after allowing
opportunity for public review end
comment. In the meantime, we will
release interim guidance ss it becomes
available to assist users in tailoring
CALPUFF for application. We have
created a series of frequently asked
questions (FAOJ with answers which
the public can eccsss vie Earth Tech’s
Internet Web site: (http://www.src.com/
colpuff/colpuffl .htm). This interim FAQ
list will be extended as resources
permit.

For long range transport and complex
winds applications, we proposed that if
only National Weather Service (NWS) or
comparable standerd meteorological
observations are employed, then five
consecutive years of data should be
used. We further proposed that less than
five years of date were acceptable if
appropriate NWS data are merged with
available mesoscale meteorological
fields. These proposals Were generally
supported by public comments,3but the
commenters did provide a variety of
opinions about how many years of data
should be minimally acceptable, ranging
from ito 5 years. As we explained in
our response-to-comments, we sought to
strike a balance between the need for a
sufficiently robust meteorological record
to ensure results of reliable integrity,
while maintaining administrative and
computational burdens at a practical
level. In consultation with the Regional
Offices, we therefore heve agreed to
allow use of less then five, but at least
three, yeats of assimilated mesoscale
meteorological data, More than 3 years
may lead tn the objectionable
computations burdens noted here,
whereas less thsn 3 provides

insufficient variation in meteorolngical
conditions to capture the range of
possible concentrations, We have also
clarified that when merging NWS data
with mesoscale meteorological fields,
the NWS data should be shown to be
relevant and appropriate.

For long range transport, we proposed
use of a CALPUFF screening approach
on a case-by-case basis that was first
outlined in the IWAQM Phase 2 rapnrt
(op. cit.) and was generally supported by
commenters. The full scope of public
comments is presented and addressed in
our response-tn-comments document3
We agree with the comthents suggesting
use of terrain heights for each receptor
ring to be representative of the Class I
cress of interest. Furthermore, to ensure
an appropriate degree of flexibility, we
will allow the permitting agency to
decide whether it will accept the
CALPUFF screening results as
proposed, and in that decision process
will defer to the appropriate reviewing
authority to decide on the details of how
the CALPUFF screen is to be
implemented.

Resource constraints. The full scope
of public comments is presented and
addressed in our response-to-comments
document3There was a general sense
from commenters that a skilled person
having experience with CALMFI’ can
perform the required processing steps.
Still some commenters encouraged us to
find sod promote a simplification to the
CALIyIET meteorological processing
steps. We did not support the suggestion
to use screening level [lSC-like)
moteorological data until such time as
packaged data sets are made available,
This wou3d negate the benefits of using
the system to simulate trs)ectoriea over
large downwind distances, thereby
undermining the purpose for which
CALPIJFF is intended, Although the
processing steps are numerous sod
complex, they can be managed by
competent staff.

Long range transport and complex
wind situations are not trivial modeling
problems. All commsntors were aware
that to address these Cituations requires
more information (e.g., terrain heights,
land use moseic, time and specs
variations in meteorological conditions)
than is typical when using standard
plume models. Processing the input
data is a necessary but demanding task.
The complexity of these situations
requires a selection of options to
provide the flexibility to tailor the
model to specific situations. The
CALPUFF system is currently
configured to support a specific applied
approach for long range transport, while
attho same time, it has the flexibility for

case-by-case applications involving
complex winds.

Additional onolyses. Some
commenters questioned whether
CALPUFF has undergone sufficient
testing to secure its accuracy for
assessing impacts on air quality related
values (AQRV5). We behave the
available testing for assessing AQRV5
addresses many of these concerns. to
addition, it should be recognized that
the FLMs are responsible for defining
the reinvent AQRV’s of interest and the
procedures to employ to assess whether
there is an adverse impact. When
CALPUFF is used for a visibility impact
assessment, this would likely be fore
Class I AQRV assessment, and the
reviewing authorities are the FLMs
responsible for the mensgemont an
protection of the resources for the
particular Class I areas involved. The
Federal Land Managers’ Air Quality
Related Values Work Group (FLAG) was
formed in 1097 to provide a more
consistent approach for FLMs to
evaluate air pollution effects on their
rasourcee. In IWAQM’s Phase 2 report,
we indicated that EPA would use the
procedures specified by the FLMs as a
consequence of thoir deiiherations (e.g.,
in their FLAG report: http://
www.oqd.nps.gov/ord/flogfree/
index.htm). To assist permit applicants,
the FLMs have provided procedures in
the December 2000 (Phase I) FL.AC
report for performing such analyses as
may be required, Included in these
instructions, they have identified
significance thresholds for potential
adverse impacts, and methodologies for
computing s visibility impact. The
commenters are in fact addressing the
FLAG procedures which are not the
subject of today’s action. To the extant
that they were addressed in the
response to comments developed by the
FLMs in the FLAG Phase I report, we
refer commanters to that document.

Criticism was also directed at
CALPUFF’s treatment of chemical
trsnsformatioos, which affect AQRVs,
Specific concern was expressed shout
the sulfate and aqueous phase chemistry
algorithms. As chronicled on the FLAG
Web site (above), these procedures and
criteria have been published and
received review end comment
However, today’s rule addresses the
suitability of CALPUFF for PSD
increment consumption and for
complex wind situations (with case-by
csse approval), not AQRV analyses.

Other Modeling Systems

Our proposal to remova UAM—lV
from appendix A as a recommended
model for ozone and to remove
reference to ROM and RADM for
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regional scale applications was
supported by some commenters who
understood that these models were no
longer state-of-the-science. Those who
objected to removal of UAM—IV were
concerned that the Moduls-3/CMAQ
(Community Multi-scale Air Quality)
model, as a replacement for UAM—IV,
wss not sufficiently tested. In fact,
Models-a /CMAQ is identified as only
one option among currently available
models that are appropriate in
simulating the highly complex ozone!’
PM—2.5 formation and transport
processes. It is the responsibility of the
appropriate control agency(ies) with
jurisdiction for the model application to
exercise discretion in the choice of
models. Alternately, criteria for using
models not in appendix A era clearly
delineated in revisad wotding that we
proposed for subsection 3,2.2 of
appendix W. These options should more
than mitigate concerns expressed by the
commenters.

We generally agree that Models-a!
CMAQ and REMSAIJ will continue to
benefit from further evaluation and
testing for use in urhan!regional scale
assessments of ozone and PM—2.5, and
are not the only models available for
these applications. The same is true of
all similar regional scale models.
However, MAQ and REMSAD have
been successfully subjected to peer
scientific reviews and are currently
undergoing perforMance evaluations
that will extend over several years as
data bases become more extensive and
complete for both ozone and PM-.2.5.

While comment was solicited on the
need to integrate ozone and fine particle
impacts (i.e., the “one atmosphere”
approach) for regional scale
assessments, we did not receive
substantial comment. Comments en
integrating analyses were supportive
and comments on source-specific
analyses indicated that more work was
neaded in this area. It is clear that
further developmental efforts on
estimating the impact of individual
sources is necessary before specific
modeling requirements are identified for
such applications.

Comments3were generally
supportiveof our proposal to remove
appendix B (Summaries of Alternative
Air Quality Mod ala) from appendix W
and maintaining it as a POF file on our
SCRAM Internet Web site. As we stated
in the preamble to the notice of
proposed rulemaking for this action,
appendix B of the Guideline was created
solely for the convenience of these
seeking information about alternatives
to the models adopted in appendix A.
The models described in appendix B
may or may not han not been the

subject of performance evaluations and
their inclusion in appendix B does not
confer special status or EPA sanction on
their uae. Conversely, the fact that a
model has not been lista4 in appendix
B carries no implication that its
performance or acceptability for use is
any poorer than appendix B listed
models. Whether or not a model is
listed, potential users will be subject to
the same requirements, i.e., to
demonstrate that the model performs
acceptably for its intended regulatory
application. Because production and
maintenance of appendix B information
in the Code of Federal Regulations
presents a substantial administrative
burden for EPA and is not updated
frequently enough to provide current
information to potential users, we are
mnving the appendix B repository pf
alternative model summery descriptions
to our Internet SCRAM Web site. This
action offers the advantages of easier
arid less expensive maintenance, as well
as rñore frequent updating, and is thus
more likely to contain a comprehensive
description of alternative models which
have been brought to our attention.
Similarly, the air quality checklist
(formerly appendix C of the Guideline)
will be available on the Web site as a
PDF fili.

The appendix B listing will therefore
now appear as a list of Alfernotive
Models (POF file) on our Web site. We
have clarified in its Introduction and
Avoilabilily section that new models
added to the list were!ara not
necessarily the subject of raviaw upon
their addition. On the other hand, it
should be noted that the models
identified In our proposal (i.e, ADMS,
SCIPUFF, OBODM, and CAMx) were
included in the review process for
today’a action concerning the list of
alternative models. At the request of the
developer, we will remove MESOPUFF
from appendix B since its function is
replaced by CALPUFF,

Comments on the dispersion modal
ADMS argued that proprietary
limitations on the availability of AOMS
should not preclude it from having
equal statua with nthor Appendix A
models and that it should be
recommended in appendix A. However,
as specified by Guideline paragraph
3.1.1(c)(vi), air quality models used in
U.S. regulatory programa must he in the
public domain at reasonable cost. This
is because the source cede needs to be
open for public access and scrutiny to
enable meaningful opportunity for
public comment on new source permits,
PSD increment consumption and SIPs.
Tbeaa criteria have been in place in U.S.
regulatory programs since the inception
of the Guidelinp and are needed to meet

EPA’s obligations under the CAA and
the Administrative Procedure Act. Until
the joint issues of availability (source
code) and cost are addressed by the
authors of AIJMS, it is most
appropriately listed as an alternative
model for use on a case-by-case hasis.
Even if the model is justified on a case-
by-case basis, users are responsible for
making the model available for public
review and comment for specific
applications.

A aimilar comment regarding the puff
model SCIPUFF did not consider that
the model has not gone through the
same extensive testing and regulatory
evaluation as has CALPUFF, nor has it
been as widely used as CALPUFF for
regulatory applications. As baa been
done by CALPUFF’s developers, a
commitment to support public
availability of SCIPUFF would have to
be made by its supporter before it could
be considered for adoption in appendix
A.

Developers of neither ADMS nor
SCIPIJFF have addressed conflicts
associated with multiple models for the
same application in such a way as to
assist EPA in resolving this issue.
Moreover, we believe that neither
ADMS nor SCIPUFF technically fill a
particular technical need that is
different from that occupied by the suite
of refined dispersion models that EPA
has promulgated for regulatory purposes
after public review and comment.

Based on public comments and the
ratinnale pinvi4ed in our notice of
proposed rulemaking, our decision to
reference the ozone limiting method
(OLM) and CAL3QI-IC for use in specific
circumstances is justified.

Meteorologicol Doto Issues

In our proposal we solicited comment
on terminology and meaning of “site-
specific” data and on use of surface
meteorological data derived from the
NWS’a Automated Surface Observing
System (ASOS). More specifically, we
invited comment on whether the policy
of modeling with the most recent 5
years of NWS meteorological data
should include ASOS data and whether
the period of record must be the most
recent 5 years, regardless of whether it
contains ASOS dete.

No one provided negative comments
on the use of the term “site-specific” or
associated definitions as used in the
prnposad revisions, Thus, for the
reasons discussed in the proposal, we
will retain this terminology.

‘rhe majority of commenters who
addressed the topic of ASOS data felt
that the ASOS data were inferior for use
with Gaussian models, though nnt all
commenters agreed. With respect to the
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use of the most recent 5 yeers of
meteorofogical data, there was some
concern about the reliability of ASOS
data, We revised guidance to
specifically address this concern by
allowing flexibility in the cboice of
ASOS or observer-based observations
depending on which provided the most
representative meteorological
information.

Final Action

Today’s action amends appendix W f
40 CFR part 51 as detailed below;

CALPUFF

The public comments providod
constructive suggestions but did not
suggest altering promulgation of the
CALPUFF modeling system. We will
therefore promulgate use of the
CALPUFF modeling system as follows:

(A) Long Range Transport

CALPT.JFF will be adopted as a refined
modal for use in sulfur dioxide and
particulate matter ambient air quality
standards and P50 increment impact
analyses involving (1) transport greater
than 50km from one or several closely
spaced sources, and (2) analyses
involving a mixture of both long range
end short-range source-receptor
relationships in a large modeling
domain (e.g. several industrialized
areas located along a river or valley).
The screening approach outlined in the
IWAQM Phase 2 report is available for
use on a case-by-case basis that
generally provides concentrations that
era higher than those obtainod using
refined characterizations of the
meteorological conditions.

Given the judgement and refinement
involved, conducting a long range
transport modeling assessment will
require significant consultation with the
appropriate reviewing authority, and for
Class I analyses the appropriate FLM.
To facilitate use of complex air quality
and meteorological modeling systems, a
written protocol may be considered for
developing consensus in the methods
end procedures to be followed,

(B) Complex Winds

(i) On a case-by-case basis, the
CALPUFF modeling system may be
applied for sir quality estimates
involving complex meteorological
conditions, where the assumptions of
steady-state straight-line trsssport both
in time and space are inappropriate.

(2) In such situations, where the
otherwise preferred dispersion model is
found to be less appropriate, use of the
CALF (3FF modeling system will be in
accordance with the procedures and

requirements outlined in paragraph
3.2.2(e) of the Guideline.

The public comments provided
constructive suggestions, but did not
suggest altering the meteorological data
requirements for refined modeling
assessments using the CALPUFF
modeling system. Therefore, we will
promulgate use of the CALPUFF
modeling system with the following
meteorological data requirements. For
long range transport and for complex
winds situations, there are two
possibilities;

(A) If only NWS Or comparable
standard meteorological observations
are employed, then five yoers of
meteorological data should be used.

(B) If mesoscalo meteorological fields
are employed with appropriate NWS
observations, then less than five years
but at least three years of meteorological

• data may be used. Following the
suggestions provided in public
comments, we revised the Guideline to
emphasize that appropriate NWS
observations should be used in
conjunction with mesoscale
meteorological data,

In response to the suggestions
provided in public commçnts, we; (1)
Created a series of frequently asked
questions to provide additional
technical information to users, which
will be mads publicly available via
Earth Tech’s Internet Web site, (2)

expanded the meteorological and
precipitation dsta formats that can be
processed, (3) have tested and made
changes as necessary that allow the
modeling software to bs compiled by
several Fortran compilers, thus making
the code more robust to various choices
in compilers, and (4) will maintain and
make publicly available via our Web
site, a list of technical papers and
reports that describe testing and
evaluation of the CALPUFF modeling
system in a variety qf situations end
thus provide a basis for wider use of the
CALPUFF modeling system.

For appropriate applications,
CALPUFF maybe used during the one-
year period following the promulgation
of today’s notice. After one year
following promulgation of today’s
notice, CALPUFF should be used for
appropriate applications.

Other Modeling Systems

We have removed UAM—IV from
appendix A for uçban ozone
applications and removed reference to
ROM and RADM for regional scale
applications to reflect the current state-
of-science. Similarly, we have identified
Models-3)CMAQ and REMSADas
example modeling systems that have
been evaluated and peer reviewed for

regional scale applications, snd make
clear that this does not preclude the use
of other models.

We have removed appendix B and
appendix C from appendix W and
placed equivalent counterparts on our
SCRAM Internet Web site, Former
appendix B will simply become a list of
alternative model summaries, and
should be readily updated as new
models in the proper format are
submitted and not on a restrictive
schedule. Given the current status of
AUMS andSCIPUFF, as well as
OBODM, CAMx and UAMV [an update
to UAIvI—IV), all have now been
included in the web-based Alternative
Models list.

As proposed, we have referenced
OLM and CAL3QHC for use in specific
circumstances, and romuvsd RAM and
0DM from appendix A..

Meteorological Dato Issues

The terminology for “site-specific”
has bsen implemented as proposed
since there was a lack of negative
comment. The prevailing concept is, as
commentsrs recognized,
representatiyen ass, snd this is now
emphasized in our guidance.

Due to limitations of ASOS data for
use with standard dispersion models,
paragraph 8.3.1.2(a) of appendix W has
boen revised to indicate that where the
latest 5 years of data includes ASOS
data (now the typical situation)
discretion should be used. Where
judgment indicates ASOS date are
inadequate for cloud cover observations,
the most recent 5 years of NWS data that
are observer-based may be considered
for use.

In response to public comment, we
have updated our meteorological data
processors (i.e., MPRM and CALMET) to
allow processing of meteorological data
formats from the National Climatic Deta
Center necsssary to operate associated
air quality models; no further updates to
MPRM are epcessary at this time. Tho
meteorological monitoring guidance a
has been updated.

Fiftel Editorial Changes to Appendix W

Preface

You will note some minor revisions to
reflect current EPA practice.

Section 2

In a streamlining effort, we removed
section 2.2 and added a new section 2.3
to address model availability.

Environsnental Protection Agency, 2aee.
Meteorological Monitoring cuidenco for Regulatory
Modeling Applications. EPA Publication No, EPA—
4s4lR—gg—oas. u.s. Environmental Protection
Agency, Research Triangle Park, Nc. (vw.a/
.ccroinUoll.
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Section 3

As proposed, we revised section 3 to
more accurately reflect current EPA
practice, e.g., functions of the Model
Clearinghouse and enhanced criteria for
the use of alternative models.
Requirements for alternative models
when preferred models era less
appropriate for specific applications
heve been clarified. These requirements
include scientific peer review and the
establishment of an acceptable protocql
prior to the model’s use.

Section 4

We revised section 4.2,2 to reflect the
widespread use of short-term models for
all averaging periods. Hence, we no
longer reference long-term models (e.g.,
1ST) in the Guideline.7

Section 5

To simplify, the list of acceptable, yet
equivalent, screening techniquos for
complex terrain was removed.
CTSCREEN and guidance for its use are
retainedt CTSCREEN remains acceptable
for all terrain above stack top. The
screening techniques whose
descriptions we removed, i.e., Valley (as
implemented in SCREEN3), COMPLEX I
(as implemented in ISC3), SHORTZ/
LONCZ, and R’l’DM remain available for
use in applicable cases where
established/accepted procedures are
used. Consultation with the appropriate
reviewing authority is still advised for
application of these screening models.

Section 8

As proposed, we revised section 6 to
reflect the new PM—2,5 and ozone
ambient air quality standards that were
issued on July 18, 1997 (62 FR 38652 &
62 FR 38856). You will note that we
inserted respactivd subsections for
particulate matter and lead from section
8, so that section 5 now primarily
contains modoling guidance for the
criteria pollutants regulated in Part 51

(S02 analyses are covered in section 4).

We also updated information on
receptor models.

We enhanced the subsection on
particulate matter as much as possible
to reflect the Agency’s current thinking
on approeches for fine particulates (PM—
2.5). You will note that we removed the
references to the Climatological

that because appendix W is designed te
guide assessments for criteria pollutants, the
proposed disconttnustion of ISCLT fur purposes
heroin does nut preclude its use for other pottutant
assesaulents. as appticabta. For example, the
ASPEN modal (Assessment Syetem for Population
Expnsure Nationwidel uses the cspabiltties of
ISCLT to estimate ambient concentrations of toxic
pollutants nationwide by census tract. Such
appticattens require the abbreviated computing
possible with ISCLT.

Dispersion Model (CDM 2.0) es wall as
to RAM from thia section, and also
deleted CUM and RAM from appendix
A (see below).

• We enhancad the subsection on
ozone to better reflect modeling
approaches we currently envision, and
added a reference for current guidance
on ozone attainment demonstrations.
You wiil note that we removed the
reference to the Urban Airshad Model
(UAM—IV) from this section, and
deleted UAM from appendix A. UAM—
IV is no longer tbo recommended
photochamical model for attainment
demonstrations for ozone.

• We updated the subsection on
carbon monoxide by removing reference
to RAM. While UAM—IV is deleted from

• appendix A, reference to areawide
analyses is retained. For refined
intersection modeling, CAL3QHCRi5
specifically mentioned for use on a case-
by-case basis.

• In the subsection on NO2 models,
we added a third tier for the screening
approach that allows the use of the
ozone limiting method on a case-by-case
basis, You may recall that this approach
was removed with the Guideline update
promulgated on August 9, 1995 (60 FR
40465].

• In the subsection on lead, we
deleted references to 40 tFR 51.83,
51.84, end 51.85, conforming to
previous EPA action (Si FR 40661).

Section 7
For regional scala modeling, we

removed reference to the Regional
Oxtd ant Model (ROM) end the Regional
Acid Deposition Model (RAOM) from
section 7 because they are outdated and
replaced by a reference to Models-3 in
section 6. We enhanced the subsection
on visibility to reflect the provisions of
the Clean Air Act, including thoap for
reasonable attribution of visibility
impairment and regional haze, as well
as the new NAAQS for PM—2.5. For
assessment of reasonably attributable
haze impairment due to one or a small
group of sources, CALPUFF is available
for use on a case-by-case basis. We
identify R.EMSAD and new approeches
under the Models-3/CMAQ umbrella for
possible use to develop and evaluate
national policy and assist State and

Snvireo;uantal Protection Agency, teas. Uee of
Medals and Other Analyses in Attainment
namonatmttnns for the 5-hr Ozone NAAQS (Dm111.
Office of Air Quality Planning a Staxsctardo,
Research rriangls Park. NC. bucket No. A—Oil—Os,
tl—A—14l bAlso available on SCRAM Web site,
blip:!!www.epe.gov/scroznocl, as droflsltr.pdfl

Environmeelal Protection Agency. 1955. EPA
Thtrd-Cenerattoo Air Quality Modeling System.
Medals-i, volume gb User Manuel. EPA
Publication No. EPA—seDIR--asfOsalbI, Office of
Research and Development, Washington, OC.

local control agencies. For long range
transport analyses, we recommend the
CALPUFF modeling system. To
facilitate use of a complex air quality
and meteorological modeling system
like CALPUFF, we stipulata that a
written protocol may be considered for
developing consensus in the methods
and procedures to be followed.

Section 8

As proposed, we revised section 8 to
better reflect our current regulatory
practice for the general modeling
considerations addressed.

a We revised subsection 8.2.6 to refer
to subsection 6.2.3 for details on
chemical transformation of NOx,

• We merged subsection 8.2.8 (Urban!
Rural Classification) with subsection
8.2.3 (Dispersion Coefficients), and
removed reference to WYNDvalley.

• We merged discussions in
subsections 8.2.9 (Fumigation) and
8.2.10 (Stagnation) into one new
subsection (8.2.8—Complex Winds),
and spacificelly identify the availability
of CALPUFF for certain situations on a
cese-ly-casa basis.

• We removed the distinction
between short-term and long-term
models because when assessing the
impacts from criteria air pollutants,
long-term estimates are now practicable
using hour-by-hour meteorological ddta,

Section 9

As proposed,
a We revised subsection 9.2.3

(recommendations for estimating
background concentrations from nearby
sources) to reflect a settlement reached
on October 16, 1997 in a petition
brought by the Utility Air Regulatory
Group (UARG), In accordance with the
settlement, we are clarifying the
definition of”nearby sources,” The
“maximum alloweble emission limit,”
specified in Tables 9—i and 9—2, is tied
in certain circumstances in to the
emissiqn rate representative of a nearby
source’s maximum physical capacity to
emit We also clarify that nearby sources
should be modeled only when they
operate at the same time as the primary
source(s) being modeled, Where a
oearby source does not, by its nature,
operate at the same time as the primary
source being modeled, the burden is on
the primary source to demonstrate to the
satisfaction of the appropriate reviewing
authority that this is, in fact, the case.
We added footnotes to Tables 9—i and
9—2 to refer back to applicable
paragraphs of subsection 9.2.3 that
provide the necessary clarification.

“See section 8.2.1 of the Caidatine.
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• We enhanced section 9.3

(Meteorological Input Data) to davalop
concepts of meteorological data
representativenass, minimum
mateorological data requirameots, end
the use of prognostic mesoscale
meteorological models in certain
situations. These models (e.g., the Penn
State/NCAR MM4 11,12.13 or MM5 14

model) assimilate meteorological data
from several surfoco and upper air
stations in or near a domain and
generate a 3-dimensional field of wind,
temperature end relative humidity
profiles. We revised recommendations
for length Of record for meteorological
data (subsection 9.3.1.2) for long range
transport and complex wind situations.
In peregraph 9,3.1.2(d) we specifically
allow the use of at least three years
(need not be consecutive) of assimilated
mesoscale meteorological data,

• We revised subsection 9.3,2
(National Weather Service Deta) to
inform users that Netional Weather
Service (NWS) surface and upper air
meteorological data are available on
CD—ROM from the National Climatic
Data Center. Recent years of such
surface data are derived from the NWS’a
Automated Surface Observing System
(ASOS). We reviaed subsection 9,3.1.2
to address the possible occurrence of
ASOS data within 5-year sets of
meteorological data.

• We revised subsection 9.3.3.1 to
clarify that, while site-specific
measurements are frequently made “on-
property” (i.e., on the source’s
promises), acquisition of adequately
representative site-specific date does not
preclude collacting data from a location
off property. Conversely, collection of
meteorological data on property does

- not of itself guarantee adequate
representetiveness. The subsection was
aiao enhanced by improving the
discussion of collection of temperature
difference measurements; e paragraph
was developed that focuses on
measurement of aloft winds fur

simulation of plume rise, dispersion and
transport (some details for C’]’DMPLUS
were moved to its appendix A
descriptions); a paragraph was added to
address collection snd use of direct
turbulence measurements; and the
paragraph that discusses meteorological
date preprocessor has been enhanced.

• We revised subsection 9.3.3.2 by
removing reference to the STAR
processing routine because ISCLT and
CDM 2.0 (for which STAR formatted
data were developed) have bean
removed,

• We revised subsection 9.3.4

(Treatment of Calms) to increase
accuracy.

Section 10

We updated section 10 to reflect
currant thinking and state-of-the-
practice regarding model accuracy and
uncertainty

Section 11

As proposed, we made mioor
revisions to section 11 to reflect the new
ambient air quality standards for fine
particles end ozone. Because EPA has
revised its emissions trading program
for SOz, we have deleted subsection
11.2.3.4.

Section 12 & 13

We redesignated section 13

(Bibliography) as section 12 (References)
and vice-verso, We revised them by
adding some references, deleting
obsolete/superseded ones, and
resequancing. You will note that a pedr
scientific review for CALPUFF has been
included.

Section 14

In a streamlining effort, we removed
section 14 (Glossary). Given current
familiarity with modeling terminology,.
we no longer consider that maintenance
of such a glossary is as necessary as it
once may have been. For these and
other reasons relating to Office of
Federal Register policy (see discussion
of appendix B below), we have revised
the glossary end placed it on our
Internet Web site.

Appendix A

.We updated the introduction to
appendix A (section A.0). As mentioned
before, we added CALPUFF to appendix
A. We removed the Climetologicel
Dispersion Modal (CDM 2.0), the
Gaussian-Plume Multiple Source Air
Quality Algorithm (RAM], and the
Urban Airshed Modal (UAM) from
appendix A. These models have bean
superseded and are no longer
considered preferred techniques.

Appendix B

We have moved the appendix B
repository of alternate modal summary
descriptions to our Internet SCRAM

• Web site (http://www.epo.gov/
scrainOOl). Placement of this material
on the Web site offers many advantages.
In this format, we will be able to
maintain the list end modal descriptions
more easily and inexpensively.

Several model dovelopers have
submitted new dispersion models for
inclusion in this Web site repository of
alternate models:

• Second-Order Closure integrated
Puff Model (SCIPUFF);

• Open Burn/Open Detonation
Dispersion Model (OBOJJM);

• Atmospheric Dispersion Modeling
System (AOMS);

• Comprehensive Air Quality Mode)
with extensions (CAMx); and

• Urban Airshed Model—V (UAMV).
As described below, codes

•(executahles) for these models, as well
as applicable documentation, have been
uploaded to our Internet SCRAM Web
site. Finally, we deleted a mode)
currently listed in appendix B,
MESOPUFF U, which CALPUFF
repleces.

Appendix C

As proposed, we also moved
appendix C (Example Air Quality
Analysis Checkiist) from the CFR to our
internet SCRAM Web site, We believe
this checklist is outdated, in need of
revision, end would be morepracticel to
maintain if posted on EPA’s Internet
SCRAM Web site,

Statutory and Executive Order Reviews

A. Executive Order 12866: Regulotory
Plonning ond Review

Under Executive Order 12856 (58 FR
51735 (October 4, 1993)), the Agency
must determine whether the regulatory
action is “significant” and therefore
subject to roview by the Office of
Marlagement end Budget (0MB) and the
requirements of tbe Executive Order.
Tbe Order. defines “significant
regulatory action” as one that is likely
to result in a rule that may:

(1) Have an annual effect on the
economy of $100 million or more or
adversely affect in a material way the
economy, a sector of the economy,
productivity, competition, jobs, the
environment, puhlicheelth or safety, or
State, local, or tribe) governments or
communities;

(2) Create a serious inconsistency or
otherwise interfere with en action taken
or planned by another agency;

(3) Materially alter the budgetary
impact of entitlements, grants, user fees,

11 Stauffa’, OR. and Seaman, N.L, ieee, use of
four-dimensIonal data aaoimtlation In a limited-area
mesoscole modeL Part I: Experiolaels with
synoptic-scala data. Monthly Waathar Review, lie:
usa—fl??.

lO5tr,.ffar, O.K 5aaman, N.L., and lltnknwskt,
P.S., 1991. Usa of four-dimensional data
assimilation io a limited-area masnscala modal. Part
II: Effect of data assimilation within the planetary
boundary layer. Monthly Weather Review. iie
734—754.

13 Hourly Modeled Sounding Oats. MM4—19e0
Meteorological Data, 12-volume CO—ROM. Jointly
producod hy NOAA’s National Climatic Data Center
and A.tmsopheric Sciences Modeling Division.
August teas. Can be nnlerad from NOAA National
Data Canter’s Internet Web site ©
www.nndc.nooo.gov/.

“hup://www.snmn’t.ucnr.edu/nims/.rnms
I,omo,htzni
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or loan programs of the rights end
obligations of recipieots thereof; or

(4) Raise novel legal or policy issues
arising out of legel mandates, the
President’s priorities, or the principles
set forth in the Order.

This rule is not a “significant
regulatory action” under the terms of
Executive Order 12866 and is therefore
not subject to 0MB review.

13. Paperwork Reduction Act

This final rule does not contain any’
information collection requirements
subject to review by 0MB under the
Paperwork Reduction Act, 44 U.S.C.
3501 et seq.

C. Regulotoiy Flexibility Act (RFA), as
amended by the Smoll Business
Reguiotoiy Enforcement Fairness Act of
2996 (SBREFA), 5 U.s.c. 601 et seq.

The EPA generally requires so agency
to prepare a regulatory flexibility
analysis of any rule subject to notice
and comment rulemaking requirements
under the Administretive Procedure Act
or any other statute unless the agency
certifies that the rule will not have a
significant economic impact on a
substantial number of small entities.
Small entities Include small businesses,
small organizations, and small
governmental jurisdictions.

EPA has determined that it is not
nacessary to prepare a regulatory
flexibility analysis in connection with
this final rule. EPA has also determined
that this rule will not have a significant
economic impact on a substantial
number of small entities, For purposes
of assessing the impact of today’s rule
on small entities, smell entities are
defined as: (1) A small business that
meets the RFA default definitions for
small business (based on Small Business
Administration size’standard.sl, as
described in 13 CFR 121.201; (2) a small
governmental jurisdiction that is a
government of a city, county, town,
school district or special district with a
population of less than 50,000; end (3)
a smell organization that is any not$or
profit enterprise which is independently
owned and operated and is not
dominant in its field,

After considering the economic
impacts of today’s final rule on small
entities, EPA has concluded that this
action will not have a significant
economic impact on a substantial
number of small entities. This final rule
will not impose any requirements on
small entities. Today’s rule will not
have any impacts on smell entities
because existing and new sources of air
emissions that model air quality for
State Implementation Plans and the
prevention of significant deterioration

are typically not small entities, The
modeling techniques described today
are primarily used by state air control
agencies and by Industry.

To the extent that any small entities
would ever have to model air quality
using the modeling techniques
described in today’s rub, the impacts of
using updated modeling techniques
would be minimal, if not non-existent.
The action promulgated today
incorporates comments receiveçl at the
7th conference on Air Quality Modeling
in June 2000 in Washington, ix. The
rule features a new modeling system for
calculating PSI] increment
consumption—CALPUFF—and serves
to increase afficiency and accuracy. This
system employs procedural concepts
that are very similar to those currently
used, changing only mathematical
formulations and specific deta elements.
No impects on small entities in the use
of CALPUFF oro anticipated. We do not
balieva that CALPUFF’s use poses a
significant or unreesonable burden on
any small entities. This final action
imposes no new regulatory burdens and,
as such, there will be no additional
impact on small entitiet regarding
reporting, racordkeaping, compliance
requiraments.

D. Unfunded Mandates Reform Act of
1995

Title U of the Unfunded Mandates
Reform Act of 1995 (UMRA), Public’
Law 104—4, establishes requirements for
Federal agencies to assess the effects of
their regulatory actions on State, local,
and tribal governments end the private
sector. Under section 202 of the LIMRA,
EPA generally must prepare a written
statement, including cost-benefit
analysis, for proposed and final rules
with “Federal mandates” thatmey
result in expenditures to State, local,
and tribal governments, in the aggregate,
or to the private sector, of $100 million
or more in any one year. Before
promulgating an EPA rule for which e
written statement is needed, section 205
of the UMRA generally requires EPA to
identify and consider a reasonable
number of regulatory alternatives end
adopt the least costly, most cost
effective or least burdensome alternative
that achieves the objectives of the rule,
The provisions, of section 205 do not
apply when they are inconsistent with
applicable law. Moreover, section 205
allows EPA to adopt an alternative other
than the least costly, most cost-affective
or least burdensome alternative If the
Administrator publishes with the final
rule an explanation why that alternative
was not adopted. Before EPA establishes
any regulatory requirements that may
significantly or uniquely affect small

governments, including tribal
governments, it must have developed
under section 203 of the tJlvIRA a small
government agency plan.

The plan must provide for notifying
potentially affected small governments,
enabling officials of affected small
governments to have meaningful and
timely input in the developmnt of EPA
ragulatory proposals with significant
Federal intergovernmental mandates,
and informing, educating. and advising
small governments on compliance with
the regulatory requirements:

Today’s rule recommends e new
modeling system for calculating PSI]
increment consumption—CALPUFF—
that increases efficiency and accuracy.
CALPIJFF has been used for these
purposes on a case-by-case basis (per
Guideline subsection 3,2.2) for several
years, as has its predecessor—
MESOPUFF II, While Guideline
subsection 3.2.2 still allows for
alternative models to be used, EPA is
now sufficiently confident in
CALPUFF’s technical formulation and
performance to adopt it in appendix A
of the Guideline. Since the two
modeling systems are comparable in
scope and purpose, use of CALPUFF
itself does not involve any increase in
costs. The optional use of prognostic
meteorological data (e.g., MM5I input
files, however, may result in a small
incremental cost increase, To the extent
that the use of more refined models with
comprehensive input data bases reduces
the potential for over-or
undsrprediction of air quality impacts,
air quality managembnt programs
become more economically efficient.
Moreover, modeling costs (which
include those for input data acquisition)
are typically among the implementation
costs that are considered as part of the
programs (i.e., PSI]) that establish and
periodically revise requirements for
compliance, Any incremental modeling
costs attributable to today’s rule do not
approach the $100 million threshold
prescribed by UMRA. EPA has’
determined that this rule contains no
regulatory requirements that might
significantly or uniquely affect small
governments. This nile therefore
contains no Federal mendates (under
the regulatory provisions of Title II of
the lJ?vIRA) for State, local, or tribsi
governments or the private sector,

E, Executive Order 23132: Federalism

Executive Order 13132, entitled
“Federalism “(64 FR 43255, August 10,
1999), requires EPA to develop an
accountable process to ensure
“meaningful and timely input by State
aod local officials in the development of
regulatory policies that have federalism
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• implications.” “Policies that have
federalism implications “ is defined in
the Executive Order to include
regulations that have “substantial direct
effects on the States, on the relationship
between the national government and

- the States, or on the distribution of
power and responsibilities among the
various levels of government.”

This final rule does not have
federalism implications. It will not have
substantial direct effects on the States,
on the relationship between the national
government and tha States, or on the
distribution of power end
responsibilities among the various
levels of government, as specified in
Executive Order 13132. This rule does

• not create a mandate on State, local or
tribsl governments. The rule does not
impose any enforceable duties on these
entities (see 0. Unfunded Mandates
Reform Act of 1995, above). The rule
would add better, more accurate
techniques for air dispersion modeling
analyses and does not impose any
additional requirements for any of the
affected parties covered under ?xecutive
Order 13132. Thus, Executive Order
13132 does not apply to this rule.

F. Executive Order 13175: Consultation
ond Coordination With Indian Tribal
Governments

Executive Ordor 13175, entitled
‘Consultation and Coordination with

Indian Tribal Governments” (65 FR
67249, November 9, 2000), requires EPA
to develop an accountable process to
ensure “meaningful and timely input by
tribal officials in the development of
regulatory policies that have tribal
implications.r This final rule does not
have tribal implications, as specified in
Executive Order 13175, As stated above
(see 13. Unfunded Mandates Reform Act
of 1995, above), the rule does not
impose any new requirements for
calculating PSIJ inorament
consumption, end does not impose any
additional requirements for the
regulated community, including Indian
Tribal Governments. Thus, Executive
Order 13175 does not apply to this rule.

Today’s final rule does not
significantiy or uniquely affect the
communities of Indian tribal
governments. Accordingly, the
requirements of section 3(b) of
Executive Order 13175 do not apply to
this rula.

C. Executive Order 13045: Protection of
Children From Environmental Health
and Safety Risks

Executive Order 13045 applies to any
rule that EPA determines (1) to be
“economically significant “ as defined
under Executive Order 12686, and (2)

the environmental health or safety risk
addressed by the rule has a
disproportionate affect on children. If
the regulatory action meets both the
criteria, the Agency must evaluate the
environmental health or safety effects of
the planned rule on children; and
explain why the planned regulation is
preferable to other potentially effective
and reasonably feasible alternatives
considered by the Agency.

This final rule is not subject to
Executive Orçler 13045, entitled
“Protection of Children from
Environmental Health Risks end Safety
Risks “ (62 FR 19885, April 23, 1997)
because it does not impose an
economically significant regulatory
action as defined by Executive Order
12866 and the action does not involve
decisions on environmental health or
safety risks that may dispropottionately
affect children.

f-f. Executive Order 13211:Actions that
Significantly Affect Energy Supply,
Distribution, or Use

This rule is nat subject to Executive
Order 13211, “Actions Concerning
Regulations That Significantly Affect
Energy Supply, IJist-ibution, or Use” (68
FR 28355 (May 22, 2001)) because it is
not e significant regulatory action under
Executive Order 12866.

L National Technology Transfer and
Advancement Act of 1995

Section 12(d) of the National
Technology Transfer and Advancement
Act of 1995 (“NTTAA”), Public Law
104—113, section 12(d) (is U.S.C. 272
note) directs EPA to use voluntary
consensus standards in its regulatory
activities unless to do so would be
inconsistent with applicable law or
otherwise impractical, Voluntary
consensus standards are technical
standards (e.g., thatarials specifications,
test methods, sampling procedures, and
business practices) that are developed or
adopted by voluntary consensus
standards bodies, The NTTAA directs
EPA to provide Congress, through 0MB,
explanations when the Agency decides
not to use available and applicable
voluntary consensus standards,

This action does not involve technical
standards. Therefore, EPA did not
consider the use of any voluntary
consansus standards,

f Congressional Review Act of 1998

Th? Cangrassionel Review Act, 5
U.S.C. 801 et seq., as added by the Small
Business Regulatory Enforcement
Fairnass Act of 1996, generally providas
that before a rule may take effect, the
agency promulgating the rule must
submit a rula report. which includes a

copy of the rule, to each House of the
Congress and to the Comptroller General
of the United States. EPA will submit a
report containing this rule and other
raquirad information to the U.S. Senate,
tho U.S. House af Representatives, and
the Comptroller General of the United
States prior to publication of the rule in
the Federal Register. A Major rule
cannot take effect until 60 days after it
is püblisbad in the Federal Register.
This action is not a “major rule” as
defined by 5 U.S.C. 804(2), and will be
effective 30 days from the publication
data of this notice.

List of Subjects in 40 CFR Part 51

Environmental protection,
Administrative practice and procedure,
Air pollution control, Carbon monoxide,
Intergovernmental relations, Nitrogen
oxides, Ozone, Particulate matter,
Reporting and recordkeapiog
requirements, Sulfur oxides.

Dated: April 2, 2003,
Christine Todd Whitman,
Administrator.

• Part 51, chapter I, title 40 of the Code
of Federal Regulations is amended as fol
lows:

PART SI—REQUIREMENTS FOR
PREPARATION, ADOPTION, AND
SUBMITTAL OF IMPLEMENTATION
PLANS

• 1. The authority citation for part 51
continues to reed as follows:

Authority: 23 U.S.C. toe; 42 U.S.C. 7401—
7871q.

• 2, Appendix W to Part 51 revised to
reed as follows:

Appendix W to Part 51—Guideline on
Air Quality Models -

Prsfaee
a. industry and control agenctsshave lang

expressed s neod far consistency in the
application af sir quality medals For
regulatory purposes. In the 1977 Clean Air
Act, Congress mandated such consistency
end encouraged the standardization at mode:
applications. The Guideline on Air Quality
Models (hereafter, Guideline) was first
published in April 1978 to satisfy these
requirements by specifying models and
providing guidanca for their use. The
Guideline provides a common basis far
estimating the air quality concentrations of -

criteria pollutants used in assessing control
strategies and developing emission limits,

b. The continuing development of new sir
quality modals in raspanse to regulatory
requirements an4 the expanded requirements
for models to cover even more complex
problems have emphasized the need for
periodic review and update uf guidance on
these techniques. Three primary an-going
activities provide direct input to revisions of
the Guideline, The rust ts a series of annual
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EPA workehope conducted for the purpose of
ensuring consistency end providing -

clerificat ion in the application of models.
The second ectivity Is the solicitation and
review of new models from the technical end
user community. In the Msrch 27, 1960

Federal Register, a procedure was outlined
for the submittal to EPA of privately
developed models. After extensive evaluation
end scientific review, these models es well
ae those made available by EPA, are
considered for recognition in the Guideline,
The third ectivity is the oxtensive on-going
research efforts by EPA end othere in air
quality end meteorological modeling,

c. Based primarily on these three activities,
new sections and topics are included as
needed. EPA does not make changes to the
guidance on a predeterminedschedule, hut
rather on en as needed basis. EPA believes
that revisions df the Guideline should be
timely and responsive to user needs end
should involve public psrticipation to the
greatest possible extant. All future changes to
the guidance will be proposed and finalized
in the Fsdsral Register. Information on the
currant status of modeling guidance can
always be obtained from EPA’s Regional
Offices.
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LIST OF TABLES

Table No, Tttie

5—i Neutral/Stable Meteorological
Matrix for CTSCREEN.

5—i UnstablelGonvacive Meteorolog
ical Matrix for GTSCREEN.

9—1 Model Emission Input Date for
Point Sources.

9—2 Point Source Model input Date
, (Emissions) for PSD NRAOS

Compliance Demonstrations.
9—3 Averaging Times for Site Spe

cific Wind end Turbulence
Measu rernents.

1.0 Introduction

a. The Guideline recommends air quality
modeling techniques that should be applied
to Stats Implementation Plan (5119 revisions

for existing sources snd to new source
reviews (NSR), including prevention of
significant deterioration (PSDI. (See Ref. 1, 2,

31. Applicable only to criteria air pollutants,
it is intended for use by EPA. Regional Offices
in judging the adequacy of modeling analyses
psrformed by EPA, Stats end local agencies
end by industry. The guidance is appropriate
for use by other Federil egencies and by Stste
agencies with sir quality and land
management responsibilities. l’he Guideline
sarves to identify, for all interested parties,
those techniques snd data bssee EPA
considers acceptable. The Guidoiine is not
intended to be a compendium of modeling
techniques. Rather, it should serve as s
common measure of scceptsble technical
snelysis when supported by sound scientific
judgement.

b. Due to limitations in the spatial and
temporal coverage of sir quslity
messuremsote, monitoring date normally are
not sufficient ss the sole basis for
demonstrating the sdequscy of emission
limits for existing sources. Also the impacts
of new sources that do not yet exist can only
be determined through modeling. Thus,
models, while uniquely filling one program
need, have becomes primary analytical tool
inmost air quality sssessments. Air quality
measurements can be used in a
complementary manner to dispersion
models, with due regard for the strsngths sod
wesknesses of both enslysis techniques.
Measurements are particularly useful in
ssesssing the accuracy of model estimates.
The use of air quality measurements alone
however could be preferable, as detailed in
s later section of this document, when
models are found to be unacceptable and
monitoring data with sufficient spatial and
temporal coverage are available.

c. It would be advantageous to cstsgorizs
the various regulatory programs and tu apply
a designated model to each proposed source
needing snelysis under a given program.
However, the diversity of the nation’s
topography and climate, end vsristions in
source configurations and operating
characteristics dictate against a strict
modeling “cookbook”. There is no one model
capable of properly addressing all
conceivable situations even within a broad
category such as paint sources.
Meteorological phsnomena eseociatsd with
threete to sir quality standards are rarely
amenable to s single msthemsticsl treatment;
thus, cess-by-case analysis and judgsment are
frequently required. As modeling efforts
become more complex, it Is increasingly
important that they be directed by highly
competent individuals with e broad range of
experience and knowledge in air quality
meteorology. Further, they should be
coordinated closely with speciellete in
emissions characteristics, air monitoring end
data processing. The judgement of
experienced meteorologists and enelysts is
essential.

d. The model that most accurately
estimates concentretions in the eras of
interest is always sought However, It is clear
from the needs expressed by the States end
EPA Regionel Offices, by many industries
and trade associations, and also by the
deliberations of Congress, that consistency in
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the selection and application of models sad
data bases should also be sought, even in
case-by-case analyses. Consistency eoaures
that sir quality control agencies and the
general public have a crenmon heals for -

estimating poliutant concentrations,
assessing control strategies end specifying
emission limits, Such consistency is not,
however, promoted at the expense of model
and dste base accuracy. The Guideline
provides a consistent basis for selection of
the most accurate models and data bases for
use in air quality assessments, -

e. Recommendations are made in the
Guideline conceming air quality models, data
bases, requirements for concentration
estimates, the use of measured date in lieu
of modal estimates, and model evaluation
procedures. Models are identified for sums

• specific applications. The guidance provided
hers should be followed in air quality
analyses relative to State Implementation
Plans end in supporting analyses required by
EPA, State end local agency air prugrsms.
EPA may approve the use nf another
technique that can bs demonstrated to be
more appropriate than those recommended
in this guide. This is discussed at graater
length in Sectinn 3. in all cases, the model
applied to a given situation should he the one
that provides the most accurate
representation of atmospheric transport,
dispersion, and chemical transformations in
the area of interest. However, to ensure
consistency, deviations from this guide
should he carefully documented and fully
supported.

f. From time to time situations arise
requiring cleriiiceeinn of the intent of the
guidance on a specific topic. Periodic
workshops are held with the heedquerters,
Regional OffIce, Staid, and local agency
modeling representatives to enure
consistency in modaling guidance and to
promote the use of more accurate air quality
models and data bases. The workshops serve
to provide further explanations of Guideline
requirements to the Regional Offices and
workshop reports are issued with this
clarifying information, in addition, findings
frum on-going research programs, new model
submittals, or results from model evaluations
and applications are continuously evaluated.
Based on this informetion chengee in the
guidance maybe indicated.

g. All changes to the Guideline must follow
rulemaking requirements since the Guideline
is codified In Appendix W of PartSl. EPA
will promulgate propossd and final rules in
the Federal Register to amend this
Appendix. Ample opportunity for public
comment will be provided for sach proposed
change and.public hearings scheduled if
requested.

h. A wide range of topics on modeling and
data bases are discussed in the Guideline.
Section 2 gives an overview of models and
their eppropriate use. Section 3 provides
specific guidance on the use of ‘preferred”
air quality models and on the selection of
alternstive techniques. Sections 4 through 7

provide recommendations on modeling
techniques for application to simple-terrain
stationary source problems, complex tsrrein
problems, and mobile source problems.
Specific modeling requirements for selected

regulstory issues are also addressed. Section
B discusses issues common to many
modeling enelyaes, including acceptable
modsi components. Section 9 mekes
recommendations for data inputs to models
Including source, meteorological and
background air quality data. Section 10
covers the uncertainty in model estimates
and how that information can be useful to the
raguistory deciaioo-maken The last chapter
summarizes bow estimates and
measurements of sir quality are used in
assessing source impact and in evaluating
control strategies.

i. Appendix Wto 40 CFR Part 51 itself
cuntains an appendix: Appendix A. Thus,
when reference is made to “Appendix A” in
this document it refers tu Appendix A to
Appendix W to 40 CFR Part51. Appendix A
contaios summaries of refined air quality
models that are “preferred” for specific
applications; both EPA mqdale and models
developed by others are included,

2.0 Overview of Model Use

a, Before attampring to implement the
guidance contained in this document, the
reader should be aware of certain genarsi
information conceming air quality snodels
end their use. Such information is provided
in this section. -

2.1 Suitobulity of Models

a. The extent to which a specific air quality
model is suitable for the evaluation of source
Impact depends upon several factors. These
include: (11 The meteurological and
topographic complexities of the area; (21 the
level of detail and accuracy needed for the
analysis; (3) the technical competence of
those undertaking such simulation modeling;
(4) the resources available; and (5J the detail
and accuracy of the data base, i.e., emissions
inventory, meteorological data, and air
quality data. Appropriate data should be
available before any attempt is made to apply
a medal. A model that requires detailed;
precise, input data should not be used when
such data are unavailable. Hâwever,
assuming the dais are adequate, the greater
ths detail with which a model considers the
spatial end temporal varistions in emissions
end meteorological conditions, the greater
the sbillty to evaluate the source impact and
tu distinguish the effects of various control
strategies.

b. Air quality modele hava been applied
With the most accuracy, or the least degree
of uncertainty, to simulations of long term
evaragesin stress with relatively simple
topogiaphy. Areas subject to major
topographic infiueocas experience
meteorological complexities that are
extremely difficult to simulate, Although
mudels are available for such circumstances,
they are frequently site specific and resource
intensive. In the absence of a model capable
of simulating such complexities, only a
preliminary approximation may ho feasible
until such time as better models and data
bases become available,

c. Models are highly specialized tools.
Competent and experienced personnel are an
essential prerequisite to the aucceesful
epplication of simulation models. The need
for specialists is critical when the mere

sophisticated models are used or the area
being investigetad has complicated
meteorological or topographic features. A
model applied improperly, or with
inappropriate data, can lead to serious
misjudgoments regarding the source impact
or the effectiveness of a control strategy.

d. The resource demands generated by use
of air quality models vary widely depending
on the specific application. The resources
required depend on the nature of the modal
and its complexity, tho detail of the dais
base, the difficulty of the application, and the
amount and level of expertise required. The
coats of manpower and computational
facilities may also be important factors in the
selection and misc of e modal Ru s specific
analysis. However, it should be recognized
that under some sets of physical
circumstances sad accuracy reqoirsments, no
present model may be appropriate. Thus,
consideration of thesafectors should lead to
selection of an appropriate model.

2.2 Levels of Sophistication of Models

a. There are two levela of sophistication of
models. The first level consists of relatively
simple estimation techniques that generally
use preset, worst-case meteorological
cenditiona to provide coeaervativo estimates
of the air quality impact of a specific source,
or source cetegory. These are called screening
techniques or screening models. The purpose
of such techniques Is to eliminate the need
of more detailed modeling for these sources
that clearly will not cause or contribute to
ambient concentrations in excess of either
the National Ambient Mr Quality Standards
(NAAQS)4 or the allowable prevention of
significant datsrioratloo (PSOI coocontretlod
increments.2,3 ifs screening technique
indicates that the concentration contributed
by the source exceeds the PSIJ increment or
the increment remaining to just meet the
NAAQS, then the second level of more
sophisticated models should be applied.

b. The second level consists of those
analytical techniques that provide more
detailed treatment of physical and chemical
atmospheric processss, require more detailed
and precise input data, and provide more
specialized ceoceotration estimates. As a
mault they provide a Inure refined and, at
least theoretically, s snore accurate estimate
of source impact and the effectiveness of -

centrol strategies. These are referred to as
refined models. -

c, The use of screening techniques
fbllowed, as appropriate, by a more refined
snalysis is always dasirshle, however there
era siluetions where tha screening techniques
era practically and technicaliy the only
viable option for estimating source impact In
such cases, an attampt should be made là
acquire or improve the necessary data bases
and to develop appropriste analyticsl
techniques.

2.3 Avoilobiuty of Models

a. For most of the scresoing and refined
models discussed in the Guideline, codes,
associated documentation end other usoful
information are available for downloed from
EPA’s Support Center for Regulatory Air
Modeling (SCRAM) Internet Web site ‘at
http:/Iwww.epo.gov/scmmooi. A list of
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alternate models that can be used with case-
by-case justification (subsection 3.2) end en
example air quality analysis checklist are
also posted on this Web site. This is a site
with which modelers should become
familiar.

3.0 Recommended Air Quality Models

a. This section rocemmendaths approach
to he taken in determining refined modeling
techniques for use in regulatory air quality
prugranse. The status of models developed by
EPA, as well as those submitted to EPA fur
review end possible inclusion in this
guidance, is discussed. The section also
addresses the selection of models for
individual csses and provides
recommendatiuos for situations where the
preferred models are not epplicsble. Two
additional sources of modeling guidance are
the Model Cleeringhouse and periodic
RegiunalJStetelhocal Modelers workshops.

b. In this guidance, when approval is
required for a particular modeling technique
or analytical procedure, we often refer to the
“oppropriofe reviewing authority”. In some
EPA regions, authority for NSR end PSO
permitting and relsted activities has been
delegated to State and even local agencies. In
these cases, such agencies era
“representatives” of the respective regiOns.
Even inthese circumstances, the Regional
Office retains the ultimate authority in
decisions end approvals. Therefore, as
discussed above and depending on the
circujnetances, the appropriate reviewing
authority may be the Regional Office, Federal
Lend Manager(s), Stats agency(ies), or
perheps local agency(ies). In cases where
review and approval comes solely from the
Regionel Office (sometimes stated as
“Regional Administrator”), this will be
stipulated. If there Is any question as to the
appropriate reviewing authotity, you should
contact the Regional modeling contact
(htlp://www.epo.gov/scmmool/
ttt8.htsn#regienolmodelingcontoctsl in the
appropriate EPA Regionel Office, whose
jurisdiction gonersily includes the physical
location of the soutce in question end Its
expected impacts.

c. In all regulatory analyses, especially if
other then preferred models are selected for
use, early discussions among Regional Office
staff, State and local control agencies,
industry representatives, and where
appropriate. the Fedsrel Lend Manager, are
invaluable and are encouraged. Agreement
on the data base(s) to be used, modeling
techniques to be applied and the overall
teclmical approach, prior to the ectual
enslyses, helps avoid misunderstandings
concerning the final results end may reduce
the later need for additional analyses. The
use of an sir quality analysis checklist, such
as is posted on EPA’s Internet SCRAM Wob
alto (subsection 2.3), and the preparetion of
a written protocol help to keep
misunderstandings at a minimum.

d. It should not be construed that the
preferred models identified here era to be
permanently used to the axclusion of all
others or that they are the only models
available for releting emissions to air quality.
The model that most eccumtely estimates
concentrations in the area of interest is

always sought However, designetion of
specific models ia needed to promote
consistency in model selection and
application.

e. The 1980 solicitatinn of new or different
models from the technical community and
the program whereby these models were
evaluated, established e means by which new
models are identified, reviewed end made
available in the Guideline. There is a pressing
need for the development of models for a
wide renge of regulatory applications.
Refined models that more realistically
simulate the physical and chemical process
in the atmosphere end that more reliably
estimate pollutant concentratione are needed.
Thus, the solicitation of models is considered
to be continuous.

3.1 Preferred Modeling Techniques

3.1.1 Discuasion

a. EPA has developed models suitable for
regulatory application. Other models heve
been submitted hy privete developers for
possible inclusion ip the Guideline. These
refined models have undergone evaluation
exercises 7.5.9,15.1 I,12,l3.14,I5 that include
stetieticsl measures of model perfonnance in
comparison with measured air quality data as
suggested by the American Meteorological
Society 1 and, where pnssihla, peer scientific
reviews. 77,15,15,55.21

b. When a single model is found to perform
better than others, it is recommended for
application as a preferred model and listed
in Appendix A. If no one model is found to
clearly perform better through the evaluation
exercise, than the preferred model listed in
Appendix A is selected en the basis of other
factors such as past use, public familiarity,
cost or resource requirements, and
availability. No further evaluation of a
preferred model is required for a particular
application if the EPA recornmendstions for
regulatory ose specified for the model in the
Guideline are foliowed. Alternative models to
those listed in Appendix A should generelly
be compared with measured air quality data
when they are used for reguletnry
applications consistent with
recommendations in subsection 3.2.

c. The solicitation of new refined models
which are based on snunder scientific
principles and which more reliably estimate
poliutant concentrations is considered by
EPA to be continuous. Models that era
submitted In accordance with the established
provisions will be evaluated sa submitted,
These requirements are;

1. The model must be computerized and
functioning In a common computer code
suitable for use en a variety of computer
systems.

ti. The medal must be documented lea
user’s guide Which identifies the
mathematics ef the tnodel, data requirements
and program operating characteristics at a
level of detsil comparable to that available
for currently recommended models.

iii. The model must be accompanied bye
complete test dats set including input
parameters and output results. The test date
must be included In the user’s guide as well
as pmovide4 in computer-readable form.

iv. The model must be useful to typical
users, e.g., Stats air pollution control

sgencies, fOr specific air quality contml
problems. Such imeers should be able to
operate the computer program(s) from
available documentation.

v. The model documentation must include
e comparison with sir quality date (end/or
tracer measurements) or with other well-
established analytical techniques.

vi. The developer must be willing to make
the model available to users at reasonable
coat or make it available for public access
through the internet ur National Technical
Information Service; the model cannot be
proprietary.

d. The evaluation process will include a
determination of technical merit, in
sccordanre with the above aix items
including the practicality of the model for
use in ongoing regulatory programs. Each
model will also be subjected to a
performance evaluation for an appropriate
data base and toe peer scientific review,
Models for wide use (not juet an isolated
case) that are found to perform better will be
proposed for inclnstnn es preferred models in
future Guideline revisions.

3.1.2 Recommendatinns

a. Appendix A identifies refined models
that are preferred fer use in regulatory
applications. If a mndel is required fer a
particular application, the user should select
a model from that appendix. These models
may be used without a formal demonstration
of applicability ss long as they era used as
indicated in each model summary of
Appendix A. Further recnmmendetions for
the application of these models to apatific
source problems are found in subsequent
sectIons of the Guideline.

h. If changes are made to a preferred model
without affecting the concentration estimetes,
the preferred status of the model is
unchanged. Examples of modifications that
do not effect concentrations are those made
to enable usa of a different computer or those
that effect only the format er averaging time
of the model results. However, when any
changes are made, the Regional
Adminiatretor should require a test case
example to demonstrate that the
concentration eetimates are net affected,

c. A preferred model should be operated
with the options listed in Appendix A as
“Recommendations for Regulatory Use,” If
other options are exercised, the model Is no
longer “preferred.” Any other modification to
a preferred model that would result in a
change in the concentration estimates
likewise alters its statue as a preferred model.
Use of the medal must then ha justified on
a caaa-by’case basis.

3.2 tIre ofAlternative MOdels

3.2.1 Oiacussion

a. Selection of the best techniques for each
individual sir quality analysis is always
encouraged, but the selection should be dooe
in a consistent manner. A simple listing of
models in this guide cannot elena achieve
that consistency nor run it necessarily
provide the beet model for all possible
situations, EPA reports are available to
assist in devalopiog a consistent approach
when justifying the use of ethar than the
preferred modeling techniques recommended
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In tho Guideline. An ASTM reference2
provides a general philosophy for developing
end implementing advanced statistical
evaluations of atmospheric dispersion
models, and pmvidea an example atatistical
technique to illustrate the application of this
philosophy. An EPA raferencen provides a
statistical technique for evaluating model
performance for predicting peak
concentration values, as might be observed at
individual monitoring locations. In many
cases, this protocol should be considered
preferentially to the material in Chapter 3 of
reference 22. The procedures in these
documents provide a general framework for
objective decision-making on the
acceptability of an alternative model for a
giveo regulatory application. The documents
contain procedures for conducting both the
technical evaluation of the model and the
fold test or perfonnaoce evaluation,

b. This section discusses the use of
alternate modeling techniques and definea -

three situations when alternative models may
be used,

3.2.2 Recommendations

e. Determination of acceptability of a
model isa Regional Office responsibility.
Where the Regional Administrator finds that
en alternative modol is more appropriate
than a preferred model, that modal maybe
used subject to the recommendations of this
aubection. This finding will normally result
from a delenninatioo that (1) a preferred air
quality model is not appropriate for the
particular application; oi (2) a more
appropriate model or analytical procedure is
available and applicable.

b. An alternative model should be
evaluated from both a theoretical and a
performance parapective before it is salaried
for use. Tbare are three separate conditions
under which such a model may oormally be
approved for use: (i) If a demonstration can
be made that the model produces
concentration estimates equivalent to the

- eatimatea obtained using a preferred model;
(2) if a statistical performance evaluation haa
baen conducted using measured air quality
data and the reaulta of that evaluation
indicate the alternative model performs
betier for the given application than a
comparable model in Appendix A; or(3) if
the preferred model is lass appropriate for
the specific application, or there is no
preferred model, Any one of these three
separate conditions may make use of an
alternative model acceptable. Some known
alternative models that are applicable for
selected situations are listed on EPA’a
SCRAM Internet Web site (subsection 2,3),
However, inclusion there does not confer any
unique stems relative to other alternative
models that era being or will be developed
in the future.

c. Equivalency, condition (1) In paragraph
(b) of this subsection, is established by
demonstrating that the maximum or highest,
second highest concentrations ore within 2
percant of the estimates obtained from the
preferred model. The option to show
equivalency is intended as a simple
demonstration of acceptability for an
alternative model that is so nearly identical
(or contains options that can make it
identical) to a preferred model that it can be

treated for practical purposes as the preferred
model. Two percent wes aalacted as the basis
for equivalency aioca ills a rough
approximation of the fraction that P50 Class
I increments are of the NAAQS for SO, i.e.,
the difference in concentrations that is
judged to ha significant. However,
notwithataudtng this demonstration, modela
that are not equivalent may be uaed when
one of the two other conditions described in
paragraphs (dl and (e) of thia subsection are
satisfied.

d. For condition (a) in paragraph (bI of this
subsection, the procedures and techniques
for-determining the accaptabiity of a model
for an individual case besed oo superior
perfoimance are contained in references 22—
25ahould be followed, as approprieta.
Prepsration and implementation of an
evaluation protocol which is acceptable to
both control agencies and regulated industry
is an important aleozeist in such an
evaluation,

a. Finally, for condition (3) in peregraph (b)
of this subsection, an alternative rafinad
modal maybe used provided that:

i. The model has received a scientific peer
review;

ii. The model can be demonstrated to be
applicable to the problem on a theoretical
basis;

iii. The data bases wbich are necessary to
perform the analysis are available and
adequate;

iv. Appropriate performance evaluations of
the model heve ahown that the model is not
biased toward underestimates; and

v. A protocol no methods and procedures
to be followed baa been established.

3.3 Aveilobility of Supplerneninry Modeling
Goidnncs -

a. The Regional Administrator has the
authority to select models that are
appropriate for usa in a given situation. -

However, there is a need for assistance and
guidance in the selection process en that
fairness and consistency in modeling
decisions is fostered among the various
Regional Offices and the Slates. To satis’
that need, EPA established the Model
Clearinghouae and also holds periodic
workshops witb heedquartsrs, Regional
Office, State, and local agency modeling
representatives.

b. The Regional Office should always be
consulted for information end guidanca
concerning modaliog methods and
interpretations of modeling guidance, and to
ensure that the air quality modal user has
available the latest most up-to-date policy
and procedures. As eppropriate, the Regional
Office may request assistance from the Model
Clearinghouse after an initial evaluation and
decision has bean reached concerning the
application of a model, analytical technique
or data base in a particular regulatory action.

4.0 Simple-Terrain Stationary Source
Models

4.1 Discussion

a. Simple tarrein, as used here, ia
considered to ha an area whero terrain
features are all lower in elevation than the
top of the stack of the source(s) in question.
The modela recommended in this section are

generally used in the air quality impact
analysis of stationary sources for most
criteria pollutants. The averaging time of the
concentration estimates produced by these
models ranges from ‘1 hour to an annual
average.

b. In the early IPSOs, model evaluation
axarciaes were conducted to determine the
“best, moat appropriate point source model”
for use in simple terrain,5’1’No one model
was found to be clearly superior and, based
on peat use, public familiarity, and
availability, lSC (predecessor to ISC3 sa)

became the racommendad model for a wide
range of regulatory applications. Other
refined models which also employed the
basic Gaussian kernel, i.e., BLP, CALINE3,
OCO, and EDMS, were developed for
specialized applications (Appandix A).
Performance evaluations wam also made for
these models, which are identified in
Apparidix A.

4.2 Recommendations -

4.2.1 Screening Techniquas

a. Where a prnliminery or conservative
estimate is desired, point source screening
techniques are an acceptable approach tn air
quality analyses. EPA has published -

guidance for screening procedures,2’and a
computerized version of the recommended
screening techniqoe, SCREEN3, is
availabIe, -

b. All screening procedures should be
adjusted to the site and problem at hand.
Close attention should be paid to whether the
area should be classified urban or rural in
accordance with subsection g.z,3. The
climatology of the area should be studied to
help define the worst-case mataorological
conditions. Agreement should be reached
between the model user and the appropriate
reviewing sothority (paragraph 3.0(b)) on the
choice of the screening model for each
analysis, and on the input data aa well as the
ultimate use of the results,

4,2,2 Rafinad Analytical Techniques

a. A brief description of preferred medals
for refined applications is found in Appendix
A. Also listed io that appendix are the model
input requirements, the standard options that
should be selected when running the
program, end output options.

b. When modeling for compliance with
short term NAAQS and P50 increments is of
primary concern, a short term model may ha
used to provide long term cencentretion
estimates. The conversion from long term to
short term concentration averages by any
transformation technique is not acceptable in
regulatory applications.

c. The state-of-the-science for modeling
atmospheric deposition is evolving end the
best techniques are currently being sasassed
and their results era being compared with -

observations, Consequently, the approach
taken fnr any purpose should be coordinated
with the epprnprtete reviewing aothnrity
(paragraph 3.0)bfl.

5.0 Model Use in Complex Terraio

5.1 Discussion

a. For the purpose of the Guideline,
complex terrain is defined ea terrain
exceeding the height of the stack being



Federal Register/Vol. 68, No. 72/Tuesday, April 15, 2003/Rules and Regulations 18453

modeled. Complex terrain dispersion mod ala
are normally applied to stationary sources of
pollutants such as SO and perticulates.

b. A major outcome from the 2’A Complex
Terrain Model Development project has been
the publication of a refined dispersion modal
(CTDM) suitable for regulatory application to
plume impaction assessments in complex
terrain.25 Although CTDM as originally
produced was only applicable to those hours
characterized as neutral or stable, a computer
code fur all stability conditions—
CTDMPLUS—togather with a user’s guide,35
and site specific meteorological and terrain
data processors flss is available. Moroovor,
CTSCREEN,33a version of CTDMPLIJS that
does not require site specific meteorological
date inputs, Is also available as a screening
technique.

c. ‘Flm methods discussed in this section
should be considered in two categories: (1)
Screening techniques, and (2) the refined
dispersion model, CTDMPLUS, discussed in
this subsection end listed in Appendix A.

d. Continued improvements in ability to
accurately model plume dispersion in
complex terrain situations can be expected,
e.g., from research on lee side effects due to
terrain obstacles, Now approaches to improve
the ability of models to realistically simulate
atmospheric physics, e.g., hybrid models
which incorporate an accurate wind field
analysis, will ultimately provide more
appropriate tools for analyses. Such hybrid
modeling techniques are also acceptable for
regulatory applications after the appropriate
demonstration and evsiuation.22

5.2 Recommendations

a, Recommendations in this section apply
primarily to those situations where the
impaction of plumes on terrain at elevations
equal to or greater than the plume centerline
during stable atmospheric conditions are
determined to be the problem. If a violation
of any NAAQS or the controlling increment
is indicated by using any of thepreferrod
screening techniques, then a refined complex
terrain modal may be used. Phenomena such
as fumigation, wind direction hesr, lee-side
effects, building wake- or terrain-induced
downwash, deposition, chemical
trensformtion, variable plume trajectories,
and long range transport are not addressed by
the recommendations in this section.

b. Where site specific data are used for
either screening or refined complex terrain
models, a data base of at leaet 1 fulf-year of
meteorological data is preferred. If more data
are available, they should be used.
Meteorological data u.’ied in the analysis
should be reviewed for both spatial and
temporal representativeness.

c. Placament of receptors requires very
careful attention when modeling in complex
terrain. Often the highest concentrations are
predicted to occur under very stable
conditiors, when the plume is near, or
impinges on, the terrain. The plume under
such conditions may be quits narrow in the
vertical, so that even relatively email changes
in a receptor’s location may substantially
effect the predicted concentration. Receptors
within about a kilometer of the source may
be even more sonsitive to location, Thus, a
dense array of receptors may be required in

some cases. In order to avoid excessively
large computer runs due to such a large array
of receptors, it is often desirable to model the
ares twice. The first model run would use a
moderate number of receptors carefully
located over the area of interest. The second
model run would use a more dense array of
receptors in areas showing potential for high
concentrations, as indicated by the results of
the first model run.

d. When CTSCREEN or CTDMPLUS is
used, digitized contour data must be first
processed by the CTDM Terrain Processor 22

to provide hill shape parameters in a format
suitable for direct input to CTDMPLUS. Then
the user supplies receptors either through an
interactive program that is pert of the model
or directly, by using a text editor; using both
methods to select receptors will generally be
necessary to assure that the maximum
concentrations era estimated by either model,
In cases where a terrain feature may “appear
to the plume” as smaller, multiple hills, it
may be necessary to model the terrain both
as a stogie feature and as multiple hillt to
determine design concentrations.

a. The user is encouraged to confer with
the Regional Office if any unresolvable
problems are encountered wIth any screening
or refined analytical procedures, e.g.,
meteorological data, receptor siting, or terrain
contour processing issues,

5.2.1 Screening Techniques

a. CTSCREEN can be used to obtain
conservative, yet realistic, Worst-case
estimates for receptors located on terrain
above stack height C7.’SCREEN accounts for
the three-dimensional nature of plume and
terrain interaction and requires detailed
terrain date representative of the modeling
domain. The model description and user’s
in.itructions are contained In the user’s
guide.’ The terrain data must be digitized in
the same manner as for CTDMPLUS end a
terrain processor is availsble.ss A discussion
of the model’s performance characteristics is
provided in a technical psper.4 C’t’SCREEN
is designed to execute a fixed matrix of
meteorological values for wind speed (u),
standard deviation of horizontal and vertical
wind speeds (ct, ow), vertical potential
temperature gradient (dO/dz), friction
velocity (u.), Monin-Obukhov length (L),
mixing height (z1) as a function of terrain
height, and wind directions for both nautrai/
stable conditions and unstable convective
conditions. Table 5—i contains the matrix of
meteorological variables that is used for each
CTSCREEN analysis. There are 96
combinations, including exceptions, for each
wind direction for the neutral/stable case,
and 100 combinations for the unsteble case,
The specification of wind direction, however,
is handled internally, based on the source
and terrain geometry. Although,TSCREEN
is designed to address a sisigle source
scenario, there arc a number of options that
can be selected on a case-by-case basis to
address multi-source situations. However, -

the appropriate reviewing authority
(paragraph 3.0(b)] should be consulted, and
concurrence obtained, on the protocol for
modeling multiple sources with CTSCREEN
to ensure that the Worst case is identified and
assessed. The maximum concentration
output from CTSCREEN represents a worst-

case 1-hour concentration. Time-scaling
factors of 0.7 for 3-hour, 0.15 for 24-hour and
0.03 for annual concentration averages are
applied internally by C’I’SCREEN to the
highest i-hour concentration calculated by
the model.

b. Placement of receptors requires very
careful attention when modeling in complex
terrain, Often the highest concentratIons are
predicted to occur under very stable
conditions, when the plume is near, or
impinges on, the terrain, The plume under
such conditions may be quite narrow in the
vertical, so that even relatively small changes
in a receptor’s location may substantially
affect the predicted concentration. Receptors
within about a kilometer of the source may
be even more sensitive to location. Thus, a
dense array of receptors may be required in
some cases. In order to avoid excessively
large computer runs due to such a largo array
of receptors, it is often desirable to modal the
area twice. The first model run would use a
moderate number of receptors carefully
located over the ares- of interest. The second
modsl run would use a more dense array of
receptors in areas showing potential for high
concentrations, as indicated by the results of
the first model run.

c. As msntioiied above, digitized contour
data must be preprocessed 32 to provide hill
shape parameters in suitable input format
The user then supplies receptors either
through an interactive program that is part of
the model or directly, by using a text editor;
using both methods to select receptors will
generally be necessary to assure that the
maximum concentrations are estimated by
either model, In cases where a terrain feature
may “appear to the plume” as smaller,
multiple hills, it may be necessary to model
the terrain both as a single feature and as
multiple hills to determine design
concentrations.

d. Other acrstsning techniques, e.g., Valley
(as implemented in SCREEN32), COMPLEX
I (as implemented in ISC3 9, SHORTZI
LONCZms, and RTOM35maybe acceptable
for coiriplex terrain cases where established
procedures are used, The user is encouraged
to confer with the appropriate reviewing
authority (paragraph 3.0(b)) If any
unresolvable problems are encountered, e.g.,
applicability, meteorological data, receptor
siting, or terrain contour processing issues.

5.2.2 Refined.An.slytical Techniques

a. When the results of the screening
analysis demonstrate a possible violation of
NAAQS or the controlling PSD increments, a
more refined analysis may need to be
conducted,

b. The Complex Terrain Dispersion Model
PLus Algorithms for Unstable Situations
(CTDMPLUS] is a refined air quality model
that is preferred for use in all stability
conditions for complex terrain applications.
CTDMPLUS is a sequential model that
requires five input files: (i) General program
specifications; (2) a terrain data file; (3) a
receptor file; (4) a surface meteorological data
file; and (5) a user created meteorological
profile date fib. Two optional input files
consist of hourly emissions parameters and a
file containing upper air date from
rawinsonde data files, e.g., a National
Climatic Data Center TO—OWl file, unless
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there era no hours categorized es unstable in However, clue to the vast range of source-
the record. The model description end ueer plume-hill geospetriee possible in complex
instructions are contained in Volume 1 of the terrain, detailed requirements for
User’s Guide,’ Separate publications 32,31 meteorological monitoring in support of
describe the terrain preproceeeor system end refined analyses using CTD1vIPLUS should be
the meteorologicsl preprocessnr program. In determined on a case-by-case basis. The
Port I of e technicsl erticle’ is a diecussion following general guidance should be
of the model end its preprocessors; the considered in the development of a
model’s performance cherecteristics are meteornlogicsl monitoring protocol for
discussed in Part II of the same article.35 The regulatory applications of CTDMPLUS and
size of the CTIJMPLUS executable file on a reviewed in detail by the Regional Office
personal computer is approxixnetely 360K before initiating any monitoring As
bytes. The model produces hourly average, appropriate, EPA guidance (see reference
concentrations of stable polluteots, i.e., 100) should he consulted for specific
chemical transformstion or decay of species guidence on siting requirements for
end settling/deposition are not simulated. To meteorological towers, selection end
obtain concentration averages corresponding exposure of sensors, etc. As more experience
to the NAAQS, e.g., 3-or 24-hour, or annual is gained with the model ins variety of
averages, the user must execute a circumstances, more specific guidance may
postprocessor program such as CHAVG. be developed.
CTDMPLUS is applicable to all receptors on d. Site specific meteorological date are
terrain elevations above stack top. However, critical to dispersion modeling in complex
the model contains no algorithms for terrain and, consequently, the meteorological
simulating building downwssh or the mixing requirements are mora demanding then for
or recirculation found In cavity zones in the simple terrain, Generally, thraa different
lee of shill. The path tsken bye plume meteorological files (rafarrad to as surface,
through en array of hills cannot he simulatad, profile, and rawin files) are needed to run
CTOMPLUS doss not explicitly simulate CTOMPLUS in a regulatory mode,
calm meteorological periods, and for those a, The surface file is crested by the
situations the user should follow the meteorological preprocessor (METPRO)31
guidance in subsection 9.3.4. The user based on sits specific mesauramants or
should fallow the recommendations in the estimates of solar sod/or nat radiation, cloud
User’s Guide under General Program cover and ceiling, and the mixed layer
Specifications for: Ii) Selecting mixed layer height These date are used in METPRO to
heights, (2) setting minimum scaler wind calculate the variol4s surface layar scaling
speed to I mis, end (3) scaling wind parameters (roughness length, friction
direction with height. Close coordination velocity, end .Monio-Obukhov length) which
with the Regional Office is essential to insure era needed to run the model, All of the user
a consistent, technically souud application of inputs required for the surface file era based
this modal, either on surface observetinos or on

c. The performance of CTOMPLUS is measurements at or below 1Gm.
greatly improved by the use of meteorological f. The profile data fils is prepared by the
date from several levels up to plume height. ussr with sits specific measurements (from at

least three levels) of wind speed, wind
direction, turbulence, sod potential
temperature, These measuramants should be
obtained up to the representative plume
height(s) of interest (i.e., the plume height(s)
under those conditions important to the
dotormination of the design concsntration).
The representative plume height(s) of interest
should be determined using an appropriate
complex terrain screaning procedure (e.g.,
CTSCRREN) sod should be documented in
the monitoring/modeling protocol. The
necessary meteorological measurements
should be obtained from en appropriately
sited meteorological tower augmented by
SUGAR if the represeotativa plume height(s)
of interest exceed lOOm. The meteorological
tower need not exceed the lesser of the
representative plume height of interest (the
highest plume height if there is more then
one plume height of interest) ur lOOm.

g. Locating towers on nearby terrain to
obteio stack height or plume height
measurements for use in preflias by
CTOMPLUS should be avoided unless it cue
clearly be demonstrated that such
measurements would be representative of
conditions sifecting the plume.

h, The rewin file is croeted by a second
meteorological preprocessor (REAO62)’
besed on NWS (National Weather Service)
upper air data. The rewin file is used in
CTOMPLUS to calculate vertical potential
temperature gradients for use in estimating
plume penetration in unstable conditions.
The repreaentstiveuess of the off-site NWS
upper sir date should be evaluated on e case
by-csse basis.

i. In the absence of en appropriate refined
model, screening results may need to be used
to determine air quality irapact endlor
emission limits,

TABLE 5—IA.—NEUTRAL/STABLE METEOROLOGICAL MATRIX FOR CTSCREEN

. Variable SpecIfic values

U (rn/a) 1.0 2.0 3.0 4.0 5.0

o (mis) 0.3 0.75
a,, (mis) ,, 0.08 0.15 0.30 0.T5
/iB/b.z (K/rn) 0.01 0.02 0.035
WO (Wind direction optimized Inlemelly for each meteorological

• combination)

. Exceptions:
(1) II U 2 rn/s end a, 0.3 rn/a, then include a,, = 0.04 rn/s.
(2) If a,, = 0.75 mis end U > 3.0 rn/a, then AGMZ is limited to 0.01 K/rb.
(3) If U 4 rn/a, then ow 0.15 m/s.
(4)a,.av

. TABLE 5—’) 3.—UNSTABLE/CONVECTiVE METEOROLOGICAL MATRIX FOR CTSCREEN

. Variable .

Specific valuea

U (mis) 1.0 2.0 3.0 4.0 5.0
o. (m/s) 0.1 0.3 0.5
L(m) - —ID . —SO —90
&r/dz (K/m) 0.030 (potential temperature gradient above zJ

z1 (m) 0.5h I 1.Oh I l.Sh
(where h = lerrain height)
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6.0 Models for Ozone, Particulate Matter,
Carbon Monoxide, Nitrogen Dioxide, and
Lead

6.1 Discussion

a. This section Identifies modeling
approaches or models appropriate for
addressing ozone (D.) 1, carbon monoxide
(CD), nitrogen dioxide (NO2), particulatee
(PM—2.5 and PM—lu), and lead. These
pollutants are often associated with
emissions from numerous sources. Generally,
mobile sources contribute significantly to
emissions of these pollutants or their
precursors. For cases where it is of Internet
to estimate concentrations of CO or ND2 near
a aingla or small group of stationary sources,
refer to Section 4. (Modeling approaches for
SO2 are discussed in Section 4,)

b. Several of the pollutants mentioned in
the preceding paragraph are closely relatod to
each other in that they share common
sources of emissions and/or are subject to
chemical transforrnations of similar
precursors.25’4°For example, strategies
designed to reduce ozone could have an
effect on the secondary component’of PM—as
trod vice versa. Thus, it makes sense to use
models which take into account the chemical
coupling between O and PM—2.5, when
feasible. This should promote consistency
among methodt used to evaluate strategies
for reducing different pollutants as well as
consistency among the strategies themselves.
Regulatory requirements for the different
poflutants are likely to be due at different
times. Thus, the following paragraphs
identify appropriate modeling approaches for
pollutants individually.

c. The NAAQS for ozone was revised on
July 18, 1997 end is now based on an B-hour
averaging period. Models for ozone are
needed primarily to guide choice of strategies
to correct an observed ozone problem in an
area not attaining the NAAQS for ozone. Use
of photochemical grid modols Is the
recommended means for identifying
strategies needed to correct high ozone
concentrations in such areas. Such models
need to consider emissions of volatile organic
compounds (VOC), nitrogen oxides (NOr)
and carbon monoxide (CD), es well as insane
for generating meteorological date governing
transport and dispersion of ozone and its
precursors. Other approaches, such as
Legrangian or observational models may be
used to guide choice of appropriate strategies
to consider with a photocheniical grid model.
These other approaches may be sufficient to
address ozone in an area where observed
concentrations are near the NAAQS or only
slightly above ft. Such a decision needs to be
made on a case-by-case basis in concert with
the Regional Office.

d. A control agency with jurisdiction over
otto or more areas with significant ozone
problems should review available ambient air
quality data to assess whether the problem is

likely to be significantly impacted by

I Modeling for attainment demonatrel ions forDs
and PM—2.5 should he conducted in Lime to roast

required SIP submission dates as provided for in
lbs respective Implementation rules. Information on
implementation of the 8-hr Di end t’M—2.5
slandsrda Is available at: http.J/www.epa.gav/tfn/
nnaqsf.

regional transport.4’Choice of a modelin
approach depends on tha outcome of this
review. In cases where transport is
considered significant, use of a nested
regional model may be the preferred
approach. If the observed problem is believed
to bit primarily of local origin, use of a model
with a single horizontal grid resolution end
geographical coverage that is ieee than that of
e regional model may suffice.

e. The fine particulate matter NAAQS.
promulgated on July 18, 1997, includes
particles with an aerodynamic diameter
nominally less than or equal to 2,5
micrometers (PM—2.5). Mbdals for PM—2.5
are needed to assess adequecy of a proposed
strategy for meting annual andlor 24-hour
NAAQS for PM—2.5. PM—2,5 is a mixture
consisting of several diverse components.
Because chemicallphysical properties and
origins of each component differ, it maybe
appropriets to use either a single model
capable of addressing several of the
important components or to model primary
end secondary components using different
models. Effacts of a control strategy on FM—
2.5 is estimated from the sum of the effects
on the components composing PM—2.5.
Model users may refer to guidance for
further details concerning appropriate
modeling approaches.

f. A control agency with jurisdiction over
one or more areas with PM—2.5 problems
should review available exnbieot air quality
data to assess which components of PM—2.5
are likely to be major contributors to the
problem. If it is determined that regional
transport of secondary perticuletee, suches
sulfates or nitrates, is likely to contribute
significantly to the problem, use of a regional
model may be the preferred approach.
Otherwise, coverage rosy be limited to a
domain that is urban scale or less. Special
care should be teken to select appropriate
geographical coverage for a modeling
application.

g. The NAAQS for PM—ID was
promulgated in July 2987. A SIP
development goide is available to assist in
PM—lu analyses and control strategy
development. EPA promulgated regulations
for PSD increments measured as PM—lu in a
notice published on June 3, 1993. As en aid
to assessing the impact on ambient air quality
of particulate matter generated from
prescribed burning activities, a referance4 is
available.

h. Models for assessing the impacts of
particulete inciter may involve dispersion
model or receptor models, or a combination
(depending on the circumstances). Receptor
models focus on the behavior of the ambient
environment at the point of impact as
opposed to source-oriented dispersion
models, which focus on the transport,
diffusion, and transformation thai begin at
the source and continue to the rocoptor site,
Receptor models attempt to identify end
apportion sources by relating known sampl
compositions at receptors to measured or
inferred compositions of source elflissiOflS.
When complete and ecdurate emission
inventories or meteorological
characterization are unavailable, or unknown
pollutant sources exist, receptor modeling
may be necessary.

i. Models for assessing the impact of CD
emissions are needed for a number of
different purposes. Examples include
evaluating effects of point sources, congested
intersections and highways, as well as the
cumulative affect of numerous sources of CD
in en urban area.

j. Models for assessing the impact of
sources on ambient ND2 concentrations are
primarily needed to mast new source review
requirements, such aa addressing the effect of
a propnsod source on PSIJ increments for
annual concent-retinns of ND2. Impact of an
individual source on ambient NO2 depends,
in part, on the chemical environment into
which the source’s plume te to be emitted.
There are several approaches for estimating
effects of an individual source on ambient
NO2. One approach is through use of a
plume-in-grid algorithm imbeddad within a
photochemicel grid model, However, bocause
of the rigor and complexity involved, and
beceuea this approach may not be capable of
daRning sub-grid concentration gradients, the
plume-in-grid approach may be impractical
for estimating effects on an annual PSO
increment. A second approach is to develop
site epeciflc conversion factors based on
measurements. If it is not possible to develop
site specific conversion factors end use of the
plumo-in-grid algorithm is also uot feasible,
other screening procedures may be
considered.

k. In January 1999 (40 CFR part 58,
Appendix IJ), EPA gave notice that concern
about ambient lead impacts was being shifted
away from readways and toward a focus on
stationary point sources. EPA has also issued
guidance on siting ambient monitors in the
vicinity of such sources.45 For load, the SIP
should contain an sir quality analysis to
determine the maximum, quarterly lead
concentration resulting from ma)or lead point
sources, such as smelters, gasoline additive
plants, etc. General guidance for bed SIP
development is also available.ae

6.2 Recommendations

8.2.1 Models for Ozone

a. Choice of Models jbr Multi-source
Applications. Simuistion of ozone formatinn
and transport is a highly complex and
resource intensive exercise. Control agencies
with jurisdiction over areas with ozone
problems era encouraged to use
photochesnical grid models, such as the
Models-3/CDmmunity Multi-scale Air
Quality (CMAQ) modeling system, to
evaluate the relationship between precursor
species and ozone. Judgernent on the
suitability of a modal for a given application
should consider factors that include use of
the modal in an attainment test, development
of emissions and meteorological inputs to the
model and choice of episodes to model.’
Similar models for the B-hour NAAQS nd
for the 1-hour NAAQS are appropriate.

b. Choice of Models to Complement
Pliotocheinical Grid Models. As previously
noted, observational models, Lagrongien
models, or the Empirical Kinetics Modeling
Approach (EKMA) 4’ ‘° rosy be used to
help guide choice of strategies to simulate
with a photochomical grid model and to
corroborate results obtained with a grid
model. Receptor models have also been used
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to apportion sources of ozone precursors
(e.g., VOCI in urban domains. EPA has issued
guidencetin selectiog appropriate
techniques.

c. Esttmoting the Impact of Individual
Sources. Choice of methods used to assess
the impact of en individual source depends
on the nature of the source and its emissions.
Thus, modal users should consult with the
Regional Office to determine the most
suitable approach on a case-by-case basis

- (subsection 3.2.2).

8.2.2 Models for Particulate Matter

8.2.2.1 PM—2.5

a. Choice ofModels for Multi-source
Applications. Simulation of phenomena
resulting in high ambient PM—2.5 can bo a
multi-faceted and complex problem resulting
from PM2.5b existence as en aerosol
mixture. Treating secondary components of
PM—2.5, such as sulfates and nitrates, can be
a highly complex and resource-intensive
exercise. Control agencies with jurisdiction
over areas with secondary PM—2.5 problems
era encouraged to use models which integrate
chemical and physical processes important
in the formstion, decay and transport of these
species (e.g., Models-3/CMAQ’ or
REMSAD5a). Primary cdmponente cau be
simulated using lass resource-intensive
techniques. Suitability of a modeling•
approach or mix of modeling approeches for
a given application requires technical
judgement45,as well as professional
experience in choice of models, use of the
model(s) in an attainment test, development
of omissions and meteorological inputs to the
modal and selection of days to modal.

h. Choice of Analysis Techniques to
Complement Air Quality Simulation Models.
Receptor models maybe used to corroborate
predictions obtained with one or more air
quality simulation models. They may also he
potentially useful In helping to dofina
specific source categories cantributing to
major components of PM2.s.45

c. Estimating the impact of Individual
Sources. Choice of methods used to assess
the impact of an individual source dependa
on the nature of tho aouroe and its emissions.
Thua, modal users should consult with the
Regional Office to determina the moat
suitable approach on a case-by-case besie
(subsection 3.2.2).

6.2.2.2 PM—la

a. Screening techniques like those
identified in subsection 4.2.1 are applicable
to PM—b. Conservative assumptions which
do not allow removal or transformation era
suggested for acreening. Thus, it is
rocommeoded that subjectively determined
values for “half-life” or pollutant decay not
be used as a surrogate for particle removal.
Proportional models (rollback/forward) may
not he epplled for screening analysis, unless
such techniques are used in conjunction with
receptor modeling.

b, Refined models such se those discussed
in smIbaectlon 4.2.2 era recommended fur
PM—b. However, where possible, particle
size, gee-ta-particle formation, and their
affect on ambient concentrations may be
considered. For point sources of email
particles end for source-specific analyses of
complicated sources, use the eppropriete
recommended steady-state plume dispersion
model (subsection 4.2,2). For guidance an
determination of design concentrations, see
paragraph 8.2.1.1(a),

c. Receptor models have proven useful for
helping validate emission inventories sod for
corroborating source-specific impacts
estimated by dispersion models. The
Chemical Mass Balance (CMI]) model is
useful for apportioning impacta from
localized sources.51,aa_ai Other receptor
models, s.g, the Positive Matrix
Fectorizstiao (PMF) model “ and Unmix
which don’t shara some of Clvtfi’s constraints,
have also been applied. In regulatory
applications, dispersion models have been
used in conjunction with receptor models to
attribute source (or source category)
contributions. Guidance is available for PM—
10 ssnipliog end analysis applicable to
receptor modellng.

ml. Under certain conditions, recommended
dispersion models may not bq reliable. In
such circumstsnces, the modeling approach
should be approved by the Regional Office on
a case-by-caeo basis. Analyses involving
modal calculations for stagnation conditions
should also be justified on e case-by-case
basis (subsection 8.2.8).

a. Fugitive dust usually refers to dust put
into the atmosphere by the wind blowing
ovet plowed fields, dirt roads or desert or
ssndy areas with llttie or no vegetation.
Roantralned dust is that which is put into the
eir by reason of vehtclos driving over dirt
roads (or dirty mads) end dusty areas. Such

sources can be characterized as line, area or
volume sources. Emission rates msy he based
on site specific date or values from the
general literature. Fugitive emissions include
Iha amiselons resulting from the industrial
process that are not captured and vented
through a stack but may be released from
various locations within the complex. In
some unique cease a modal developed
specifically for the situation may he needed.
Due to the difficult nature of characterizing
and modeling fugitive dual end fugitive
emissions, It is recommunended thst the
proposed procedure be cleared by the
Regional Office fur each specific situation
before the modeling exercise is begun.

6.2.3 Models for Cerbon Monoxide

a. Guidance is evallable for analyzing CO
impacts at roadway intersections.57The
recosninended screening model for such
analyses is CAL3QtlC.’° This model
combines CALINE3 (listed in Appendix Al
with a traffic model to calculate delays and
quoucs that occur at signalized intersections,
The screening approach is described in
reference 57; a refined approach may be
considered on a case-by-case basis with
CAL3QHCR.M3 The latest version of the
MOBILE (mobile source emission factor)
model should be used for emissions input to
intersection models,

b. For analyses of highways characterized
by uninterrupted traffic flows, CALINE3 is
recommended, with emissions input from the
latest version of the MOBILE model,

c. For urbsn area wide analyses of CO. en
Eulerisn grid model should be used,
Information-on SIP developmeol end
requiremente for using such models can be
found in several referehces.57.51.2’3

d. Whore point sources of CO are of
concern, they should be treeted using the
screening and refined techniques described
in Section 4.

8.2.4 Models for Nitrogen Dioxide (Annual
Average)

a. A tiered screening approach is
recommended to obtain annual sverae
estimates of NO2 from point sources for New
Source Review analysis, including PSI], end
for SIP planning purposes. This multi-tiered
approach is conceptually shown in Figure 6—
1 end described in paragraphs b through d of
this subsection:
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FIGURE 6-1

Multi-tiered Screening Approach for Estimating Annual NO2

Concentrations from Point Sources

J Assume Total Conversion of NO to NO2

.1
Multiply Annual NO,, Estimate by Representative

Equilibrium NO2 / t’lO,, Ratio (e.g., 0.75 National

Default Ratio)

.1.

I
Detailed Analysis on Case-by-Case Basis

b. For Tier 1 (the Initial screen), use an
appropriate model in subsection 4.2.2 to
estimate the maximum annual average
concentration and assume a total conversion
of NO to NO2. if the concentration exceeds
the NAAQS and/or PSD morale ants for NO2,
proceed to the 2nd level screen,

c. For Tier 2 (2nd level) acroening analysis,
multiply the Tier I estimate(s) by en
empirically derived NO2/NOx value of 0.75

(annual national default).” The reviewing

agency may establish en alternative default

NO2INO ratio based on ambient annual
average N02 and annual average NOx data
representative of area wide quasi-equilibrium
conditions. Alternative default NO2fNO
ratios should be based no date satisfying
quality assurance procedures that ensure data
accuracy for both NO2 end NOx within the
typical range of measured values, In areas
with relatively low NOx concentrations, the
quality asaurance procedures used to
determine compliance with the NO2 national
ambient air quality standard may not be
adequate. rn addition, default NO2INOx
ratios, including the 0,75 national default
value, can underestimate long range NO2
impacts end should be used with caution in
long range transport scenarios.

d. For Tier 3 (3rd level) analysis, a detailed
screening method may be selected on a case

by-case heels. For point source modeling,

other refined screening methods, such as the
ozone limiting method,”3may else be
considered. Also, a site specific N02/NOx
rntio may be used as a detailed screening

method if it meets the same restrictions as
described for alternative default NOs/NOx
ratios. Ambient NOx monitors used to
develop a site specific redo should be sited

to obtain the NO2 end NO5 concentrations
under quasi-equilibrium conditions. Beta
obtained from monitors sited et the
maximum NOx impact site, as may be
required in a PSI) pre-construction
monitoring program, likely reflect
transitional NOx conditions. Therefore, NO5
data from maximum impact sites may not be
suitable for determining a site specific NO2!
NO5 ratio that Ia applicable for the entire
modeling analysis. A site specific ratio
derived from naximum impact data can only
be used to estimato NO2 impacts at receptors
located within the same distance of the
source as the source-to-monitor distance,

e. In urban areas (subsection 8.2.3), a
proportional model may be used as a
prelimiisary assessment to evaluate control
strategies to meet the NAAQS for multiple
minor sources, i.e., minor point, eras and
mobile sources of NOx; concentrations
resulting from me)or point sources should be
estimated separately as discussed above, than
added to the impact of the minor sources, An
acceptable screening technique for urban
complexes is to assume that all NOx Is
emitted in the form of NO2 and to use a
model from Appendix A for nonreactive
pollutants to estimate NO2 concentrations. A
more accurate estimate can be obtained by
(1) Calculating the annual average
concentrations of NO5 with an urban model,
and (2) converting these estimates to ND2
concentrations using an empirically darived
annual NO2INO5ratio. A value of 0.75 Is
recommended for this ratio. However, a
spatially averaged alternative default annual
N02/NO5ratio may be determined from an
sxisting air quality monitoring network end
used in lieu of the 0.75 value if it is

determined to be representative of prevailing
ratios in the urban ares by the reviewing
agency. To ensure use of appropriate locally
derived annual average ND5 / NO5 ratios.
monitoring data under consideration should
be lisnited to those collected at monitors
meeting airing criteria defined in 40 CFR Part
58, Appendix D as representative of
“neighborhood”, “urban”, or “regional”
scales. Furthermore, the highest annual
spatially averaged NO2/NO ratio from the
most recent 3 years of complete data should
be used to foster conservatism in estimated
impacts.

I, To demonstrate compliance with NO2
PSI) increments in urban areas, emissions
from major and minor sources should be
included in the modeling anelyaie. Point end
area source emissions should be modeled as
discussed above. If mobile source emiasions
do not contribute to localized areas of high
ambient NO2 concentrations, they should be
modeled as area sources. When modeled as
area sources, mobile source emissions should
be assumed uniform ever the entire highway
link and allocated to each area source grid
square based on the portion of highway link
within each grid square, If localized areas of
high concentrations are likely, then mobile
sources should be modeled as line sources
using an appropriate steady-stats plume
dispersion model (e.g., CAL3QHCR;
subsection 6.2.3).

g. More refinad techniques to handle
special circumstances may be considered on
a case-by-case basis and agreement with the.
appropriate reviewing authority (paragraph
3.0(b)) should be obtained. Such techniques
should consider individual quantities of NO
and NO2 emissions, atmospheric transport

Tier is

Tier 2:

Tier 3:
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and dispersion, and atmospheric
trsn.sfnrmation of ND to ND2. Where they are
eveilable, sits specific dais on the conversion
of ND to ND2 may be used. Photocheoiical
dispersion models, if used for other
pollutants in the eree, may also he applied
to the NDx problem.

6.2.5 Models for Lead

e. For major leed point sources, such ss
smelters, which contribute fugitive emissions
and for which dapositioh is importsnt,
professional judgemont should be used, end
there should be coordination with the
appropriate reviewing authority (paragraph
3.0(b)). ‘1° model an entire major urban area
or to model areas without significant sources
of load emissions, as s minimum a
proportional (rollback) model may be used
for air quality anelysts. The rollback
philosophy assumes thet measured pollutant
concentrations are proportional to emissions.
Huwever, urban or other dispersion models
are oncouraged in these circumstances where
the use of such models is fessibla.

b. In modeling the effect of traditional line
sources (such as a specific roadway or
highwsy) on lead air quality, dispersion
models spplied for other pollutants can be
used. Dispersion models such as CALINE3
and CAL3QHCR have been used for modeling
csrbon monoxide emissions from highways
end intersections (subsection 6.2.3). Where
there is e point source in the middle of e
subatarstiel road network, the lead
coricentrstions that result from the roed
network should be treated ss beckground
(subsection 9.2); the point source and any
nearby major roadways should be modeled
sape.rstely using the sppropriate
recommended steady-stats plume dispersion
model (subsection 4.2.2).

7.0 Dther Model Requiremenis

7.3’ Discussion

a. This section covers those cases where
specific techniques have bseu developed for
special regulatory programs. Most of the
programs heve, or will hsve when fully
developed, separate guidance documents that
cover the program and a discussion of the
tools that are needed. The following
peragrepha reference thoss guidance
documents, when they ere available. No
etten;pt has been snade to provide a
comprehensive discussion of asch topic since
the reference documents were tiesigned to do
that. This section will undergo periodic
revision as new programs are added and new
techniques are developed.

b. Dthsr Federal agencies have also
developed specific modeling approaches for
their own regulatory or other requirements.5e
Although such regulatory requirements and
manuals may have coma shout because of
EPA rules ur stenderds, the implementation
of such regulations and the usa of lisa
modeling techniques is under the jurisdiction
uf the agency issuing the manual or directive.

c. The need to estimate impacts st
distances grastar than 50km (the nominal
distance to which EPA considers most
steady-stats Gaussian plums models are
spplicabla) is an important one espocially
when considering the effects from secondary
pollutants. tJnfortunetely, models originally

available to EPA lied not undergone
sufficient field ovsluation lobe
recommended for general use. Data bases
from field studies et mesoecale and long
range transport distances were limited in
dateil. This limitation wss a result of the
expense to perform the field studies required
to verify and improve znesoscsle and long
range transportmodols. Meteorological date
adequate for generstiag three-dimensional
wind fields were particularly sparse.
Application of models to complicated terrain
compounds the difficulty of making good
assessments of long range trsnsport impscts.
EPA completed limited aveluetion of several
long range transport (LET) models against
two sets of field deta and evaluated results.
Based on the results, EPA concluded that
long range and mesoscale transport models
wore limited fur regulatory usa to a case-by-
case heals. However a more recent series of
comparisons has been completed fur a naw
modal, CALPUFF (Section A.3), Several of
tisese field studies involved three-to-four
hour releases of tracer gas sampled along arcs
of receptors et distances greeter than 50km
downwind. In some cases, short-term
concentration sampling was available, such
that tle transport of the tracer puff as it
passed the arc could he moo itorod.
Differences on the order of iOta 20 degrees
were found between the lecstion of the
simuletedend observed canter of mesa of the
tracer puff. Most of the simulated centerline
concentration maxime along each erc were
within a factor of two of those obaorved. It
wss concluded from these ceae studies that
the CALPUFF dispersion model hed
performed to a reasonable manner, and had
no apperont bias tuwerd over or under
prediction, so long as the trensport distance
was limited to less than 300km.e7

7,2 Recommendations

7.2.1 VisibIlity

a. Visibility in tmportant natural areas (e.g.,
Federal Class r areas) is protected under a
bomber of provisions of the Clean Air Act,
including Sections IOSA and 1698

(addressing impacts primarily from exiating
sources) sod SectIon 365 (new source
review). Visibility impairment is caused by
light scattering and light absorption
associated with particles and gases in the
atmosphere. In -moat ereas of the country,
light scattering by PM—2.5 is the most

- significant component of visibility
impairment. The key components of PM—2,5
contriboting to visibility impairment include
sulfates, nitrates, organic carbon, elemental
carbon, and croatel materiaL

b. The visibility regulations as promulgated
in December 1960 (40 CFR 51.300—307)

require States to mitigate visibility
impairment, in any of the 156 mandatory
Federal Class I erase, that is found to be
“reasonably attributshle” to e single source
or a small group of sources, In 1985, EPA
promulgated Federal Implementation Plane
(FIPs) for several States without approved
visibility provisions In their SIPs. The
IMPRDVE (interagency Monitoring for
Protected Visual Environments) monitoring
network, s cooperative effort batween EPA,
the Stataa, and Federal land management
agencies, was established to implement the

monitoring requirements in these FIPs. Data
has been collected by the IMPRDVE network
since 1966. -

c. in 1999, EPA issued revisions to the
1960 regulations to address visibility
impairment in the form of regional haze,
which is caused by numerous, diverse
sources (e.g., stationary, mobile. and area
sources) located scross a bread region (40
CFR 51.3011—309). The state of relevant
scientific Imowledge has expanded
significantly since the Clean Air Act
Amendments of 1977. A number of studies
and reports ease have concluded that long
range transport (e.g., up to hundreds of
ldlometers) of fine particulate matter plays a
significant role in visibility impairment
across the country. Section 169A of the Act
requires states to develop SIPs containing
long-term strategies for remedying existing
and preventing future visibility impairment
in 156 mandatory Class I fedora] areas. in
order to develop long-term strategies to
address regionel heza, many States will need
to conduct regional-scale modeling of fine
particulate concentrations and associated
visibility impairment (e.g., light extinction
and deciview metrics).

d. To calculate the potential impact of a
plume of specified emissions for speclfio
transport and dispersion conditions (“plume
blight”), e screening modal, VISCREEN, and
guidance are svelleble. Ifs more
comprehensive analysis is required, a-refined
model should be selected . The model
selection (VISCREEN vs. PLUVUE II or some
other refined model), procedures, and
enalyses should be determined in
consultation with the appropriate reviewing
authority (paragraph 3.0(b)) and the affected
Federal Land Menegar (FLM). FLMa are
responsible for determining whothar there is
an adverse effect bye plums on a Class I ares.

a. CALPUFF (Section A.3) may be applied
when assessment-is needed of reasonably
attributable base impaIrment or atmospheric
depoaition due to ona ore small group of
sources, This situation may involve more
sources and larger modeling domains than
that to which VISCREEN ideally maybe
applied. The procedures and analyses should
be determinad in consultation with the
appropriate reviewing authority (paragraph
3,0(b)) and the affected FLM(s).

f. Reginnsl scale models are used by EPA
to develop and evaluate national policy and
assist State end local control agencies. Two
such models which can be used to assess
visibility impacts from source emissions are
Models-3/CMAQ end REMSAD,° Model
users should consult with the appropriate
reviewing authority (paragraph 3.0(b)), WhIch
in this instance would include FLMa.

7.2.2 Good Engineering Practice Stack
Height

a. Tha use of stsck height credit in exceaa
of Good Enginoering Practice (GEP) stack
height or credit resulting from any ether
dispersion technique is prohibited in the
development of emissIon limitations by 40
CFR 51,116 and 40 CFR 51.164. The
definitions of GEP stack height and
dispersion technique are contained in 40 CFR
51.100. Methods and procedures for making
the eppropriate stack height calculstlnna,
determining stack height credits and en
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example of applying those techniques are
found in several refarencas7l.Tht.74, which
provide a greet deal of additional information
for evaluating and describing building cavity
end wake effects.

b. If stacks for new or existing major
sources are found to be less than the height
defined by EPA’s refined formula for
determining GEP height, then sir quality
impacts sasociOtad with cavity or wake
affects due to the nearby building structures
should he determined. The EPA refined
formula height is defined as H + 1,5L (see
reference 73). Dctniled downwesh scieening
procedures 27 for both the cavity and wake
regions should be followed, If more refined
concentration estimates are required, the
recommended steady-state plume dispersion
model in subsection 4.2.2 contains
algorithms for building wake calculations
end should he used.

7.2.3 Long Range ‘l’ransport (LIlT) (i.e.,
Beyond 50km)

a. Section 155(d) of the Clean Air Act
requires that suspected adverse impacts on
PSO Class I areas be detarmineil However,
501cm is tho useful distance to which most
steady-state Gaussian plume models are
considered accurate for setting emissiuu
limits, Since in many cases P511 analyses
show that Class I areas may be threatened at
distances greeter than Solon from new
smircee, some procedure is needed to (1)
determine if en adverse impact will occur,
end (2) identify thn model to be used in
setting en emission limit If theCleas I
increments are threetened. In addition to the
situations just described, there are certain
epplications containing a mixture of both
long renge end short range source-receptor
relationships in a large modeled doinein (e.g.,
several industrialized eroes located along e
river or valley). Historically, these
epplicetions have presented considerable
difficulty to an enslyst if impacts from
sources heving treusport distences greater
then 50km significantly contributed to the
design concentrations, To pmperly analyze
epplicetiona of this type, a modeling
approach is needed which has the capability
of combining, in e consistent manner,
impects involving both short end long range
transport. The CALPUFF modeling system,
listed in Appendix A, has been designed to
accommodate both the Class i area LET
situation end the large modeling domein
situation. Given the judgemant and
refinement involved, conducting a LET
modeling assessment will require significant
consultation with the appropriate reviewing
authority (paragraph 3.0(h)) and the affected
FLM(s). The FLM has en effirmetive
responsibility to protect air quality releted
values (AQRVs) that maybe affected, snd to
provide the appropriate procedures end
analysis techniques. Where there is no
increment vinietion, the ultimate decision on
whether a Class I area is edversely effected
is the responsibility of the epproprieta
reviewing authority (Section i85(d)(2)(C)(ii)
of the Clears Air Act), taking into
consideration any information on the impacts
on AQRV5 provided by the FLM. According
to Section 165(d)(2)(C)(iii) of the Cleen Air
Act, if there is a Class I increment violation,
the source must demonstrate to the

satisfaction of the FLM that the emissions
from the source will have no adverse impact
on the AQRVs.

h. If LRT is determined to be important,
then refined astimstes utilizing the CALPUFF
modeling system should be obtained. A
screening approach”’.75is also available for
use on a case-by-case basis that generally
provides concentrations that are higher than
those obtained using refined
characterizations of the meteomlogicel
conditions. The meteorological Input date
requirements for developing the time end
space varying three-dimeusionsi winds sod
dispersion meteorology for refined analyses
sre discussed in peragreph 9.3.1.2(d).
Additional information on applying this
model is contained In Appendix A. To
fecilitsia use of complex air quality end
meteorological modeling systems, a wrilton
protocol approved by the appropriate
reviewing authority (psragrsph 3.0(b)) and
the affected FLM(s) may he considered for
developing consensus in the methods and
procedures to be followed. -

7.2.4 Modeling Guidance for Other
Govemmststal Programs

a. When using the models recommended or
discussed in the Guideline in support of
programmatic requirements not specifically
covered by EPA regulations, the modal user
should consult the sppropriete Federal or
State agency to ensure the proper application
end usa of the models. For modeling
associated with PSD permit applications thet
involve a Class I area, the appropriate Federal
Lend Manager should he consulted on eli
modeling quqstions.

b. The Offshore and Coastal Dispersion
(OCD) model, described in Appendix A, was
developed by the Minerals ivlenagsment
Service end ts recommended for estimating
sir quality impact from offshore sourceson
onshore, flat terrain erees. The DCD model is
not recommended for use in sir quality
impect assessments for onshore sources.
Sources located on or just inland of a
ehoreline where fumigation is expected
should be treeted in eccordsnce with
subsection s.2.e.

c. The Emissions and Dispersion Modeling
System (EDMS). descrihod in Appendix A.
wee developed by the Federal Aviation
Administration and the United States Air
Force end is recoxnmeoded for air quality
assessment of primary-pollutant impacts at
airports or air bases. Regulatory application
of EDMS is inteoded for estimsting the
cumulative effect of changes in aircraft
operetlons. point source, and mobile source
emissions on pollutant concentrations. It is
not intended for P511, SIP, or other regulatory
air quality analyses of point or mobile
sources at or peripheral to airport property
thst are independent of changes in aircraft
operations. If changes in other than aircraft
operations era associated with snslyses, e
model recommended in Chapter 4 or 5
should be used,

9.0 General Modeling Coosideratians

8,2 Discussion

a. This section contains recommendatione
cOncerning a number of differeot issues not.
explicitly covered in other sections of this

guide. The topics covered here are not
specific to any one pmgrem or modeling ares
but are common to nearl9 eli modeling
analyses for criteria pollutente.

8.2 Recommendotions

8.2.1 Design Concentrations (see also
subsection 11.2.3,1)

8.2.1.1 Design Concentrations for SO2, PM—
10, CD, Pb, sod NO2

a. An air quality analysis for SO, PM—b,
CD, Ph, and NO2 Is required to determine if
the source will (a) causes violation of the
NAAQS, or (2) cause or contribute to air
quality deterioration greeter than the
specified allowable PSD increment. For ths
former,.backgmund concentration
(subsection 9.21 should be added to the
estimated impact of the source to determine
the design concentration, For the latter, the
design concentration includes impact from
sl( increment consuming sources.

b. If the air quelity analyses are conducted
using the period of meteorological input data
recommended in subeection 9.3.1.2 (e.g., 5
years of National Weather Service (NWS)
data or et least 1 yesr of site specific data;
subsection 9.3.3), then the design
concentration based on the highest, second-
highest short term concentration or the
highest long term everege, whichever is
controlling, should he used tu determine
emission limitations to assess compliance
with the NAAQS and PSD increments.

c, When sufficient and representative deta
exist for lass than a 5-year period from s
nearby NWS site, or when sits specific data
have been collected for less then a full
continuous year, or when it has been
determined that the site specific data may not
be temporally representative (subsection
9.3.3), then the highest concentration
estimate should ha considered the design
value. This is becauee the length of the data
record may he too short to assure that the
conditions producing worst-case estimates
have been sdequetely sampled. The highest
value is then a surrogate for the
concentration that is not to be exceeded more
then once per year (the wording of the
deterministic standards). Also, the highest
concentration should be used whenever
selected wnrst-csse conditions are input to a
screening technique, as described in EPA
gutdence.

d, if the cuntrulliug concentration is en
annual sversge value snd multipla yeere of
dsta (site specific or NWSI are used, then the
design value is the highest of the arinuel
eversges calculated for the individual years.
If the controlling concentration is a quarterly
average end multiple yasrs are used, then the
highest individuel quarterly average should
he considered the design value.

a. As long a period of record as possible
should be used in msking estimates to
determine design vsluas and PSD
increments. If more then I yesr of site
specific data is available, it should be used.

8.2.1.2 Design Concentrations for 0 end
PM—2.5

e. Guidance and specific instructions for
the determination of the 1-hr and e-hr design
concentrations for ozone are provided in
Appendix H end I (respectively) of reference
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4. Appendix H explains how to determine
when the expected number of days per
calender year with maximum hourly
concentrations above the NAAQS is equal to
or less then 1. Appendix I explains the date
handling conventions end computetions
neceesery for determining whether tho s-hour
primary and secondery NAAQS are met at en
ambient monitoring site. For PM—2.5,
Appendix N of reference 4, and
supplementary guidance 7a explain the dais
handling convantione end computations
necessary for determining when the ennuál
and 24-hour primary end secondary NAAQS
are met. For eli SIP revisions the user should
chock with the Regional Office to obtain the
most recent guidance documents and policy
rnemorende concerning the pollutant in
question. There are currently no PSD
increments for 03 epd PM—2.5.

8.2.2 Critical Receptor Sites

a. Receptor sites for refined modeling
should be utilized in sufficient detail to
estimate the highest concentrations sod
possible violations ote NAAQS or s P50
increment In deeigning e receptor netwurk,
the smphssis should be pieced on raceptor
resolution end location, not total number of
receptors. The selection of receptor sites
should be a case-by-case determinstion
tsklng into consideration the topography, the
climatology, monitor sites, and the results of
the initiel screening procedure. For large
sources (those equivalent to a 500MW power
plant) end where violations of the NAAQS or
PSO increment are likaly, 360 receptors for
a polar coordinate grid system end 400
receptors for a rectangular grid system. where
the distance front the source to the tbrtheat
receptor is 10km, are usually sdequete to
identify areas of high concentration.
Additional receptors may be needed in the
high concentration location if greater
resolution is indiceled by terrain or source
factors,
e.z.a Dispersion Coefficients

a. Steady-stste Gaussien plume models
used in most applications should employ
dispersion coefficients consistent with those
contained in the preferred models in
Appendix A. Factors such as avereging thus,
urban/rural surroundings (see paragraphs
(b)—(f] of this subsection), and type of source
(point vs. line) may dictate the selection of
specific coefficients. Coefficients used in
some Appendix A models are identical to, or
et least besed on, Pasquill-Gifford
coefficients” in rurel erees end McElroy
Poeler’ coefficients in urban erase,”

b. The selection of either rural or urban
dispersion coefficients in a specific
application should follow one of the
procedures suggested by Irwin es sod briefly
described in paragraphs (c)—(i) of this
subsection. These include a lsnd use
clssaiflcstioo prouedure ore population
based procedure to determine wisether the
character of an ares is primarily urban or
rursl.

c. Land Use Procedure: (1) Classify the
lend use within the total area, A0,
circumscribed by a 3lcn radius circle about
the source using the meteorological lend use
typing scheme proposed by Auer”’; (2) if
lend use lypseIl, 12, CI, R2, and R3 eccount

fur 50 percent or more of A,,, use urban
dispersion coefficients; otherwise, use
appropriete rural dispersion coefficients.

d. Population Density Procedure: (i)
Compute the average population density. p
per square kilometer with A,, as defined
ebeva; (2) lfpis greeter than 750 peopls/lon,
use urban dispersion coefficients; otherwise
use eppropriete nsrel dispersion coefficients.

e. Of the two methods, the land use
procedure is considered more dsflnitive.
Population density should he used with
caution and should not be applied to highly
industrislized areas where the population
density may he low and thus a rural
clsssifl cation would be indicated, but the
area is su.fflciantiy built-np sn thet the urb.n
land use criteria would be satisfied. in this
case, the classification should already he
“urban” and urbsn dispersion parsmeters
should be tised.

f. Sources located in en area defined as
urban should be modeled using urban
dispersion perainelers. Sources located in
erees defined as rural should be modeled
using the rural dispersion psrsmsters. For
enelyses of whole urban complsxes, the
entire eras should he modeled as en urban
region if.moet of the snurces ere located in
areas classified as urban.

g. Buoyancy-induced disperaien (BID), as
identified by Pssquill €12, is included in the
preferred models and should be used where
buoysnt sources, e.g.. those involving fuel
cnshbustinn, are Involved.

8.2,4 Stability Categories

a. The Pasquill spprooch to clessifying
stability is commonly used In preferred
models (Appendix A). ThePasquili method,
as modified by Turner82,was devslepsd for
use with commonly observed meteorological
dsts from the Netinnal Weather Service and
is based on cloud cover, insolation and wind
spssd.

b. Procedures to determine Pesquill
stsbility categories from ether then NWS date
are found in subsectien 9.3. Any other
method tn determine Pesquill stability
categories must be justified en a case-by-case
basis.

c. For a given model spplicatien where
stability categories ere the basis for selecting
dispersion coefficients, both 0 and a,, should
be determined from the same stability
cstegory, “Split sigmas” in that instance era
nut recommended. Sector sversglng, which
eliminates the e term, is commonly
eccsptable In complex terrain screening
methods.
6,2,5 Plume Rise

a, The plume rise methods of Briggs
are incorperetad in many of the preferred
inudels and era recommended for use In
many modeling applications, In the
convective boundary laer, plume rise is
superposed nnthe displacements by random
convective velncities.” No explicit
provisions in these models are made fur
multistsck plume rise enhancement or the
handling of sucb special plumes as flares;
these problems should be cnnsidsred en a
case-by-case basis.

b. Gradual plume rise is generally
recommended where its use is appropriate:
(I) in complex terrain screening procedures

to determine close-in impacts and (2) wben
calculating the effects of building wakes, If
the building wake is calculated to affect the
plums fur any hour, gradual plume rise is
also used in dnwnwind dispersion
calculations In the distance of final plums
rise, after which final plume rise is used.
Plumes captured by lbs neer wake era re
emitted to the far wake as a ground-level
volunse source.

c. Stack tip downwesh generally occurs
with pnnrly constructed stecks and when the
retie of the stack exit velocity to wind speed
is small, An algorithm developed by Briggs es

is the recommended technique for this
situation and is found in lbs point source
preferred medals.

8.2.6 Chemical Transformation

a, The chemical Iransforthetien of SO3
emitted from puintseurces or single
industrial plants in rural arses is generally
assumed to be relatively unimportant to the
estimation of maximum concentrstione when
travel time is limited to e few hours.
However, in urban areas, wham synergistic
effects among pollutants are of considerable
consequence, chemical trensfermelien rates
may be of concern, In urban area
applicutinna, a hslf-life of4 hours 113 maybe
applied to the analysis of SO: anmissions,
Calculations of Iransformelion coofficienls
from site specific studies nest be used to
define a “half-life” to be used in a steady-
state Gaussian plume modal with any travel
time, or in any apllcation, 1.1 approprIate
documentation is provided. Such conversion
factors fur pollutant half-life ehould not be
used with screening analyses.

b. Use of models incorpureting complex
chemical mechanisms should be considered
only en a case-by-cese basis with proper
demonstration of applicability. These are
generally regional medals not designed for
the evaluation of individual sources but used
primarily for region-wide avsluetiuos.
Visibility mudala also incorporete chemical
transformation mechanisms which sre so
integral part of the visibility medal itaelf and
should be used in visibility assessments.

6.2.7 Gravitetiensl Settling and Deposition

a. An “infinite half-life” should be used for
estimates of particle cenceetretions when
steady-stats Gaussian plume models
cusitoining only exponential decay te±ma for
treating sattling and dapositien ore used.

b. Grevilational settling and deposition
may be directly included in a medal if either
is a significant factor. When particulate
matter sources can be quantified and settling
and dry deposition era problems,
prefessionsl )udgemont sheuld be used, end
them should be coordination with the
appropriate reviewing authority (paragraph
3.0 fbI).

8,2.6 Complex Winds
a, Inhomoganseus fount Winds. In many

parts of tha United Ststos, the ground is
neither flat nor is the ground cover (or land
use) oniferm. These geogrephical variations
can generata local winde and circuletiuns,
end modify the pnsvelling ambient winds
and circulations. Geographic effects era most
appareot when the ambient winds are light
or calm.’ In genemi these geographically
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induced wind circulation effects are nsmcd
after the source location of the winds, e.g.,
lake and see breezes, end mountain end
valley winds.In vezy rugged hilly or
mountainous tarrsin, along coastlines, or
near large lend use variations, the
chsracterization of the winds is a belenca of
various furces, stick thet the assumptions of
steady-state straight-line transport both in
time end space are inappropriate. In the
speciel cases described, the CALPUFF
modeling system (described in Appendix A)
may be applied on a case-by-case basis for air
quality estimates in such complex non-
steady-state meteorological conditions. The
purpose of choosing s modeling system like
CALPUFF is to fully treat the time and space
variations of meteorology effects on trsnsport
and dispersion. The setup end application of
the model should he determined in
consultation with the appropriate reviewing
euthority (psragraph 3.0(b)) consistent with
limitetioos of paragraph 3.2.2(e). The
meteorological input dste raqulrsmants for
developing the time and specs varying three
dimensionsl winds and dispersion
meteorology for these situations are
discussed in paragraph 9.3,1.2(d). Examples
of inhomogeneous winds include, but aren’t
limited to, situations described in the
following psragrsphs (i)—(lii):

i. /nversion Breokup Fomigotion. Inversion
breskup fumigation occurs when s plums (or
multiple plumos) is emitted Into a stable
layer of air and that layer is subsequently
mixed to the ground through convective
transfer of heat from the surface or because
of advaction to lass stable surroundings.
Fumigation mey cause excessively high
concentrstions but Is usuelly rather short
livedat a given receptor. There era no
recommended rsflnsd techniques to model
this phonomsnun. There are, bowevsr,
screening procadures that may be used to
approxiinste the concentrations.
Considerable cars should ha exercised in
using the results obtained from the screening
techniques.

ii. Shoreline Fuinigotion. Fumigation can
be an importent phenomenon on end near
the shoreline of bodies of water. This can
effoct both individual plumes end ares-wide
emissions. When fumigation conditions are
akpected to occur from a source ur sources
with tall stacks located on or just inland of
a shoreline, this should be addressed in the
air quality modeling snslysis. The Shoreline
Dispersion Model (SDM) listsd on EPA’s
lntamet SCRAM Web sits (subsection 2.3)
may be applied on a case-by-case basis when
sir quality estimates under shoreline
fumigation conditions ale nasdsd.85
loformntion on the results of EPA’s
evaluation of this model together with other
coastal fumigation models is available.aa

Selection of the appropriate model for
applications where shoreline fumigation is of
concern should be determined in
consultation with the appropriate reviewing
authority (paragraph 3.0(b)).

iii. Stognotion. Stagnation conditions are
characterized by calm or very low wind
speeds. and vsriabla wind directions. These
iagnant meteorological conditions may
persist for several hours to several days.
During stagnation conditions, the dispersion

of air puilutsnts, especially those from low-
lava) emissions sources, tends in be
minimized, potentially leading to relatively
high ground-level coocentrattoos. If point
sources are of interest, users should note the
guidance provided for CALPtJFF in
paragraph (a) of this subsection. Selection of
the appropriate mode) for applications where
stagnation is of concern should be
determined in consultation with the
appropriate reviewing authority (paragraph
3.0(h)).

g.2.9 Calibration of Models

a, Calibration of models Is not common
practice end is subject to much error and
misunderatsnding. There have been attempts
by some to compare modal estimatss and
measurements on so event-by-event basis
and then to calibrate a model with results of
that comparison. This approach is aavaroly
limited by uncertainties in both source and
meteorological dais end therefore it is
difficult to preciaaly estimate the
concentration at an exact location for a
specific increment of time. Such
uncertainties make calibration of models of
queationable benefit. Therefore, model
calibration is unacceptabie.

9.0 Model Input Data

a. Date heses end related procedures fur
estimating input parameters are an integral
pert of the modeling procedure. The most
appropriate date available should always be
aeiected for usa In modeling analyses.
Concentrations can very widely depending
on the sourca data or meteorological datn
used. Input date are a major source of
uncertainties in any modeling analysis. This
section attampta tu minimize the uncertainty
eaaocietsd with data bass selection and use
by identifying requirements for data usod in
modeling. A checklist of input data
requirements for modeling analyses is posted
on EPA’s internet SCRAM Web site
(subsection 2.3). More specific data
requirements and the formet required for the
individual models are described in detail in
the ueamm’ guide for each model.

9.3 Source Dole

9.1.1 Discussion

a, Sources of pollutants can be classified ae
point, Hoe and ares/volume sources, Point
aourcoa are defined in terms of size and may
very between regulatory programs, Ti’s line
sources moat frequently considered are
roadways and atreete along which there era
wall-defined movements of motor vehicles,
hut they may be lines of roof vents or stacks
such as in aluminum refineries. Area and
volume sources are often collectione of a
multitude of minor sources with individually
smell emissions that are impractical to
consider as separate point or line sources.
Large ares sources are typically treated aim a
grid network of square areas, with pollutant
emiesions distributed uniformly within each
grid square.

b. Emission factors are compiled in an EPA
publication commonly known as AP—42 50;

en indication of the quality and amount of
data on which many of the factors are based
is also provided. Other information
concarniag emissions is available in EPA -

publications relating to specific source
categories. Tha appropriate raviawiog
authority (paragraph 3.0(b)) should be
consulted to determine spproprtate sourca
daflnitiona and for guidance concerning the
detarminatioo Of emissions from and
techniques for modeling the various source
types.
9.1.2 Recommendations

a. For point sourca applications the load or
operating condition that causes maximum
ground-level concentrations should be
established. As a minimum, the source
should be modeied using the design capacity
(100 percent load), if a source operates at
greater then design capacity for periods that
could result in violations of the standards or
PSD incrsrhanta. this load2 should ha
modeled. Where the aourca operates at
substantially less than design capacity, and
the changes In the stack parameters
associated with the operating mnditions
could lead to higher ground level
concentrations, loads such as 50 percent and
75 parcsnt of capacity should also be
modeled, A range of operating conditions
should bs considered in screening snalysaa;
the load causiog the highest concentration, in
addition to the design load, should be
included in refined modeling. For a steam
power plant, the following (b—h) is typical of
the kind of data on source characteristics and
operating conditions that may be needed.
Generally, input data requirements for air
quality mnodsla necessitate the use of metric
units; whara English units are common for
engineering usage, a conversion to matric is
required,

b. Piont layout The connection scheme
between boilers end stacks, and tha distanca
and direction hatwaan stacks, build ing
parameters (length, width, haight, location
and orientation relative to stacks) for plant
structures which house boilers, control
equipment, and aurrounding buildings
within a distance of approximately five stack
heights.

c. Stock poromatars. For all stacks, the
stack height and insida diameter (meters),
and the temperature (K) and volume flew rate
(actual cubic metara par second) or exit ges
velocity (mators per aacend) for operation at
100 percent, 75 percent and 50 percent load.

d. Boiler size. For all boilara, the associated
megawatts, 10 BTU/hr, and pounds of steam
per hour, and the design and/or actual fool
consumption rate for 100 parcant load for
coal (tons/hour), oil (barrels/hour), and
nature) gas (thousand cubic feetfhour).

a. Bailer porrs.metars, For all boilers, the
percent excess air used, the boiler type (e.g.,
wet bottom, cyclone, etc.), and the type of
firing (e.g., pulvarizad coal, front firing, etc.).

E Operating conditions. For s)) boilers, the
type, amount and pollutant contents of fuel,
the total hours of boiler operation and-the
boiler capacity factor during the year, and the
percent load for peak conditions,

Msifuncltona which may result in sxceaa
amntaatans sra net ronstdersd ta be a narmal
operating condition, They gsnsratiy should not be
ccnaidsred in datermining allowable seitaalana.
Ftowavar, tf the ezeass amisaions are tha result ef
poor maintenance, carsiassepsration, or other
pravsntsbts condiLisna, ii may he nscsasary to
constdsr them in determining source impact.
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g. Pollution control equipment porometers.
For each boiler served and each pollutant
affected, the type of emission control
equipment, the year of its installation, its
design efficiency and mass emission rate, the
date of the last test and the tostad efficiency,
the number of hours of operation during the
latest year. end the best engineering estimate
of its projected efficiency if used in
conjunction with coal combustion; data for
any anticipated modifications or additions.

h. Dote fornew boilers or stocks. For all
new boilers and stacks under construction
end for all planned modifications to existing
boilere or stacks, the scheduled date of
completion, end the data or beat estimates
available for items (hI through (g) of this
subsection following completion of
construction or modification.

i. In stationary point source applications
for compliance with short term ambient
standards, SIF control strstagiea should be
tested using the emission input shown on -

Table 9—I. When using a refined model,
sources should be modeled saquontially with

these loads for every hour of the year. To
evaluate SIPs for compliance with quarterly
and ennual standards, asniasion input data
shown in Table s—i should again be used.
Emissions from area sources should generelly
be based ou annual average conditions. The
source input information in each modal
user’s guide ehould be carefully consulted
and the checklist (paragraph 9.0(a)) should
also be consulted for other poaaihle emiaaion
data that could be helpful. P50 and NA.AQS
compliance demunsirstious should follow
the emission input data shown in Table 9—
2. For purposes of emissions trading, new
source review and demonatratione, refer to
currant EPA policy and guidsnce to establish
input data,

j. Line sourco modeling uf streets and
highways requirea dsfe on the width of the
roadway and the median strip, the types and
amounts of pollutant emissions, the number
of leoee, the emissions from each lane and
the height of emissions. The locptlon of the
ends of the straight roadway segments should
be specified by appropriate grid coordinates.

Detailed information and date requirements

for modeling mobile sources of pollution are

provided in the titer’s manuals for each of
the models applicable to mobile sources.

k. The impact of growth no emissions

should be conaidercd in all modeling
aoalyaes covering axiating sources. Increases

in emissions due to planned expansion or
planned fuel switches sbould be identified,
increases In emissions at individual sources
that may be essociated with a general
induetriellcomraerciallrasidential expansion

in multi-source urban areas should also be
troated. For new sources the impact of
gmwth on emissions should generally be
considered for the period prior to the start

up data for the source. Such changes in
emissions should treat increased ares eourca
emissions, changee in existing point source
emissions which were not subject to
pmconetructiou review, and emissions due to
sources with permits to construct that have

not yet stertod operation.

TABLE 9—i —MoDEL EMISSION NPUT DATA FOR POINT SouRcEs1

.
Emission limit Operating level Operating factor

Averaging time (#IMMBIu)2
x (MMBluIhr)3

IC (e.g., hrlyr, hr/day)

Stationary Point Source(s) Subject to SIP Emission Limil(s) Evaluation for Compliance With Ambient Standards (Including Areawida

Demonstrations)

Annual & quarlarly Maximum allowable emission
limit or federally enforceable
permit limit.

Short term Maximum allowable emission
limit or federally enforceable
permit limit.

Actual or design capacity
(whichever is greater), or fed
erally enforceable permit con
dition,

Actual or design capacity
(whichaver is greater), or fed
erally enforceable permit con
dition.4

Actual operating factor aver
aged over most recent 2
years.3

Conlinuoua operetio, Le., all
hours of each time period
under consideration (for all
hours of the meteorological
data base).5

Nearby Source(a)5.7
Same input requirements as fcr etationary point source(s) above.

Other Sources
If modeled (subsection 9.2.3), input data requirements are defined below.

Annual & quarterly Maximum allowable emission Annual level when actually op- Actual operating factor aver-

limit or federally enforceable erating, averaged over the aged over the most recant 2

permit limltM most recent 2 years.3 years.3

Short term Maximum allowable emission Annual level when actually op- Continuous operation, i.e., all

limit or federally enforceable erating, averaged over the houra of each time period

permit limit.6 most recant 2 years.3 under consideration (for all
hours of the meteorological
data baee).5

1 The modal Input dsta requirements shown on this table apply to stationary source control strategies for STATE IMPLEMENTATION PLANS.

For purposes of emissions trading, new source review, or prevention of significant dalerioration, other model Input criteria may apply. Refer to

the policy and guidance for these programs to establish the input data.

2iermlnology applicable to fuel burning sources; analogous terminology (e.g., Wthroughput) may be used for other types of sources.

Unless ills determined that this period Is not reprasentative.

Operating levels such as 50 percent and 75 percent of capacity should also be modeled to determine the load causing the highest concantrs

tion.
If operation does not occur for all hours of the time period of consideration (e.g., 3 or 24 hours) and the source operation is constrained by a

federally enforceable permit condition, an eppropriata adjustmant to the modeled emission rate may be made (e.g., if operation is only B am. to

4 p.m. each day, only these houra will be modeled with emissions from the source. Modeled emissions should not be averaged across non-oper

ating time periods.)
See paragraph 9.2.3(c).

7 paragraph 9.2.3(d).
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TABLE 9—2.—PoiNT SOURCE MODEL INPUT DATA (EMissioNs) FOR PSD NAAQS COMPLiANCE DEMONSTRATIONS

Averaging time x Operating level (MMBtu/hr)1 Operating factor (e.g., hrlyr.hrl

.
Proposed Major New or Modified Source

Annual & quarterly Maximum allowable emIssion DesIgn capacity or federally en- Continuous operation (Le,, 8760

limit or federally enforceable forceable permit condition, hours).2

• permit limit.
Short term ( 24 hours) Maximum allowable emission Design capacity or federally en- Continuous operation (i.e., all

limit or federally enforceable forceabie permit condition.3 hours of each time period

permit limIt, under consideration)

‘
(for all hours of the meteorolog

ical dale base).2

. . Nearby Source(s)

Annual & quarterly Maximum allowable emission Actual or design capacity Actual operating factor ever-

limit or federally enforceable (whichever is greater), or fed- aged over the most recant 2

permit limit.5 eraiiy enforceable permit con- years.7.5
dillon,

Short term ( 24 hours) Maximum allowable emission Actual or design capacity Continuous operation (i.e., all

limit or federally enforceable (whichever is greater), or fed- hours of each time period

permit limit.6 emily enforceable permIt con- under consideration)
ditlon.3 (for all hours of the meteorolog

,
cal data basa).Z

Other Source(s)”.

Annual & quarterly Maximum allowable emission Annual level when actually op- Actual operating factor aver-

limit or federally enforceable eratlng, averaged over the ‘ aged over the most recent 2

permit lImit.5 most recent 2 years.7 years.7J4

Short term ( 24 hours) Maximum allowable emission Annual level when actually op- Continuous operation (i.e., all

ilmit or federally enforceable erating, averaged over the hours of each time period
permit ilmit,5 most recent 2 years.7 under consideration)

(for eli hours of the meteorolog

.
,

joel data base).2

‘Terminology applicable to fuel burning sources; analogous terminology (e.g., #Ithroughput) may be used for other types of sDurces.

2if operation does not occur for at hours of the time period of consideration (e.g., 3 or 24 hours) and the source operation Is constrained by a

federally enforceable permit condition, an appropriate adjustment to the modeled emission rate may be made (e.g., if operation is only 8 am. to

4 p.m. each day, only these hours will be modeled with emissions from the source. Modeled emissions should not be averaged across non-oper

ating time periods;
Operatirig levels such as 50 percent and 75 percent of capacity should also be modeled to determine the ioad causing the highest concentra

tion.
4lncludes existing facility to which modification is proposed if the emissions from the existing facility will nt be affected by the modification,

Otherwise use the same parameters as for major modification,
5See paragraph 9.2.3(c).
6 See paragraph 9.2.3(d).
7Unless it is determined that this period is not representative.
5For those permitted sources not in operation or that have not establlshed an appropriate factor, continuous operation (I.e., 8760) should be

used.
6Generally, the ambient Impacts from non-nearby (background) sources can be represented by air quality data uniess adequate data do not

exist.

9.2 Background Concentrations

9,2.1 Discussion

a. Background concentrations are an
essential part of the total air quality
concentration to be considered in
determining source impacts. Background air
quality includes pollutant concentrations due
to: (1) Natural sources; (2) nearby sources
other than the one(s) currently wider
consideration; end (3) unidentified sources,

b. Typically, air quality data should be
used to establish background concentrations
in the vicinity of the source(s) under
consideration. The monitoring network used
for background determinations should
conform to the same quality assurance and
other requirements as those networks
established for PSD purposes.9’An
appropriate date validation procedure should
be upplied to the deta prior to use.

c. If the source is not isolated, it may be
necessary to usa a multi-source model to
establish the impact of nearby sources. Since
aourbes don’t typically operate at their
maximum ailowablo capacity (which may
include the use of “dirtier” fuels), modeling
is necessary to express the potential
contribution of background sources, end this
impact would not be captured via
monitoring. Background concentrations
should bo determined for each critical
(concentration) averaging time.

9.2.2 Recommendations (Isolated Single
Source)

a. Two options (paragraph (b) or (c) of this
section) are available to determine the
background concentration near isolated
sources.

b. Use air quality data collected in the
vicinity of the source to determine the

background concentration for the averaging
times of concern, Determine the mean
background concentration at each monitor by
excluding values when the source in
question Is impacting the monitor, The mean
annual background is the average of the
annual concentrations so determined at each
monitor, Fo shorter averaging periods, the
meteorological conditions accompanying the
Concentrations of concern ahould be
idantified. Concentrations for meteorological
conditions at’ concern, at monitors not
impacted by the source in question, should
be averaged for each separate averaging tune
to determine the average bsckground value.
Monitoring sites inside a 90 sector
downwind of the source xnsy be used to
determine the ares of impact. One hour
concentrations may b added and averaged to,
determine longer averaging periods.
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c. If there era no monitors located in the
vicinity of the source. a “regional site” may
be uaed to determine background. A
“regional site” is one that is located away
from tha ama of interact but is impacted by
similar natural and distant man-made
sources.
9.2,3 - Recommendations IMulti-Source
Areas)

a: In multi-source areas, two components
of background should be determined:
Contributions from nearby soorcee and
contributions from other sources.

b. Nearby Sources: All sources expected to
cause a significent concentration gradient in
the vicinity of the source or sources under
consideration for emission limit(s) should be
explicitly modeled. The number of such
sources is expected to be small except in
unusual aituetiona, Owing to both the
uniqueness of each modeling situation and
the large number of variables involved in
identifying nearby sources, no ettempt ia
mada here to comprehensively define this
term. Rather, identification of nearby eourcee
calls for the exercise of professional -

judgement by the appropriate reviewing
authority (paragraph 3.0(h)). Thia guidance Ia
not intended to alter the exercise of that
judgement or to comprehensively define
which sources are nearby sources.

c. For compliance with the ehort-tenn and
annual ambient standarda, the nearby aourcea
as wall as the primary source(s) should he
evaluated using an appropriate Appendix A
model with the bmiaaion input data shown
in Table 9—1 or 9—2. When modeling a nearby
source that does not have a permit and the
emisaion limit contained In the SIP for e
particular aource category is greeter than the
emissions posaihie given the anurca’s
maximum physical capacity to emit, the
“maximum allowable emission limit” for
auch a noerby source may be calculated as -

the emiaaion rate ropreaantetive of the nearby
source’s maximum physical capacity to emit,
considering its deaign specifications and
allowable fuela end process materials..
However, the burden is on the permit
applicant to sufficiently document what the
maximum physical capacity to emit Ia for
such a nearby aoiirco.

d. It is appropriate to model nearby sources
only during those times when they, by their
nature, operate at the same time aa the
primary source(sl being modeled. Where a
primary anurce believes that a nearby source
does not, by ita nature, operate at the same
time as the primer)’ source being modeled,
the burden is on the primary source to
damonstrate to the satisfaction of the
appropriate reviewing authority (paragraph
a.o(b)) that this is, in fact, the caae. Whether
or not the primary source has adequately
demonstrated that feet is a mattar ef
professional )udgement left to the discretion
of the appropriate reviewing authority. The
following examplee illustrate two cases in
which a nearby source may be ahown not to
operate at the same time as the prImary
source(s) being modeled. Some sources era
only used during certain seasons of the year.
Those aourcea would not be modeled as
nearby sources during times in which they
do not operate. Similarly, emergency backup
generators that never operate simultaneously

with the sources that they hack up would not
he modeled as nearby sources. To reiterate,
in these examples and other appropriate
cases, the burden is on the primary source
being modeled to make the appropriate
demonstration to the satisfaction of the
appropriate roviewing authority.

a. The impact of the nearby soqrcaa should
be examined at locationa where Interactions
between the plume of the point source under
consideration end those of nearby sources
(plus natural background) can occur,
Significant locations include: (i) The area of
maximum impact of the point source; (2) the
area of maximum impect of nearby sourcea;
and (3) the area where all aourcea combine
to cousa maximum impact. These locations
may be identified through trial and error
analyses.

L Other Sources: That portion of the
background attributable to all other eourcea
(e.g., natural sources, roinor sourcea and
distant major sources) ahould be determined
by the procaduraa found in auhaection 9.2.2
or by application of a model using Table 9—
1 or 9—2.

9.3 Meteorologicol input Dote

a. The meteorological date used as input to
a dispersion model should be selected on the
heals of spatial and climatological (temporal)
repreaentatlveneaa as well as the ahility of
the individual parameters selected to
characterize the transport and diaperaion
conditiona in the area of concern. The
reprasentativenaaa of the data is dependent
on: (1) The proximity of the meteorological
monitoring site to the area under
consideration; (2) the complexity of the
terrain; (3) the exposure of the meteorological
monitoring site; and (4) the period of time
during which data are collected. The spatial
representetiveness of the data Can be
adversely affected by large diatences between
the source and receptors uf interest and the
complex topographic characteristics of the
area. Temporal repreeentativeneas is e
function of the year-to-year variations in
weather conditions. Wbera appropriate, data.
representetivenoss should be viewed in terms
of the appropriateness of the date for
coostructing realistic boundary layer profiles
end three dimensional meteorological fields,
as described in paragraphs (c) and (dJ below.

b. Model input data are normally obtained
either from the National Weather Service or
at part of a site specific measurement
program. Local universities, Fedemi Aviation
Administration (FAA), military stations,
industry and pollution control agencies may
also be sources of such data. Some
recommendations for the use of cccli type of
data are included in this subsection.

c. For long range transport modaling
assessments (subsection 7.2.3) or for
assessments where the transport winds are
complex and the application involves a non-
steady-state dispersion model (subsection
8,2.8), use of output from prognostic
mesoacala meteorological models is
anconraged..z.4 Some diagnostic
meteorological processors are designed to
appropriately blend available NWS
comparable meteorological observations,
local site specific meteorological
observations, and prognostic mesnacele

meteorological data, using empirical
relationships, to diagnostically adjust the
wind field for mesoecale end local-scale
affects. These diagnoatic adjustments can
sometimes be Improved through the use of
strategically plated site specific
meteorological observations. The plecoment
of these special meteorological observations
(often more than one location is needed)
invnlvea expart (udgement, and is specific to
the terrain and land usa of the modeling
domain. Accaptance for use of output from
prognostic mesoscale meteorological models
is contingent on concurrence by the
appropriate reviewing authorities (psrsgraph
3.0(b)) that tha date are of acceptable quality,
which can be demonstrated through
statistical comparisons with observations of
winds aloft and at the surface at several
appropriate locations.

9.3.1 Length of Record of Meteorological
Data

9.3.1.) Discussion

a. The model user should acquire enough
meteorological deta to ensure that worst-case
meteorological conditions are adequately
represanted in the model results. The trend
toward statistically based atandards suggests
a need for all meteorological conditions to be
edequetely represented in the data set
selected for model input. The number of
yaars of record needed to obtain a stable
distribution of conditions depends on the
variable being measured and has been
estimated by Landsborg and jacoba for
various parameters. Although that study
indicates in excess of 10 years maybe
required to achieve stability in the frequency
distributions of some meteorological
variablee, such long periods are not
reasonable for model input data. This is due
in part to the fact that hourly dete in model
input format are frequently not svailahle for
such periods and thet hourly calculations of
concentretion for long periods maybe
prohibitively expensive. Another atudy
compared vsrioue periods from a 17-year
data set to determine the minimum number
of yoars of date needed to approximate the
concentrations modeled with a 17-year
period of meteorological data from one
atation. This study indicated that the
variability of model estimates doe te the
meteorological data input was adequately
reduced If a 5-yoar period of record of
meteorological input was used.
9.3.1.2 Recommendations

a. Five years of representative
meteorological data should be used when
esttmeting concentrations with an sir quality
model, Consecutive years from the meat
recant, readily available 5-year period are
preferred. The meteorological deta should be
odequotely representotive, and may be site
specific or from a nearby NWS station, Where
professionsl judgment indicates NWS
collected ASOS (automated surface observing
atatiena) data are inadequate (for cloud cover
observations, the most recent 5 years of NWS
data that era observer-based may be
considered for use.

b. The use of 5 years nfNWS
meteorological data or at least 1 year of site
specific data is required. If one year or more
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(including partial years), up to five years, of
site spocific data is availabid, these data era
preferred for use io sir quality analyses. Such
date should have bean subjected to quality
aseursna procedures as described in
subsection 9.3.3.2.

c. For permitted sources whose emission
limitations are based on a specific year of
meteorological data, that year should be
added to any longer period being used (e.g.,
5 years of NWS data) when modeling ths
facility at a later time.

d. For LET situations (subsection 7.2.3)
end for oomplex wind situations (paragraph
6.2.5(a)), if only NWS or compsrsbls
standard meteorological observations are
employed, five yasre of meteorological data
(within and near the modeling domain)
should ba used. Consecutive ysars from the
most recent, readily available 5-year period
are prefsrrsd. Less than five, but at least
three, years of meteorological data (need not
be consecutive) may be used if mesoscsls
meteorological fislds are available, as
discussed in paragraph 9.3(c). These
mesoscele meteorological fields should be
used in conjunction with available standard
NWS or comparable meteorological
observations within and near the modeling
dom&n. If site spocific metsomlogical date
are available, these date may be especially
helpful for local-scale complex wind
situetions, when appropriately blended
together with standard NWS or comparable
observetioos end mesoscals meteorological
fields,

9.3.2 National Wsathsr Service Data

9,3.2.1 Discussion

a. The NWS meteorological dsta era
routinely available end familiar to most
model users. Although the NWS does not
provide direct messurements of all the
needed dispersion model input variables,
metbods have been developed and
successfully used to trsnslste the basic NWS
data to the needed model input. Site specific
measursmsnts of model input parsmstsra
have been made for many modeling studiss,
sod those methods and techniques ers
becoming more widely applied, especially in•
situations such as complex terrain
applications, where available NWS data are
not adequately representative. However,
there sre msny modal applications whsra
NWS data are adequately representative, end
the spplicstions still rely heavily on the NWS
dsta.

b. Many models use the standard hourly
weather observations available from the
National Cltmatic Data Canter (NCDC). These
observations are then preprocessed before
they can bs used in the models.

9.3.2.2 Recommendations

a. The preferred models listed in Appsndix
A sli accept as input the NWS meteorological
dsts praproceased into modsl compatible
fonn. If NWS data era judged to be
adequately representetive for a perticular
modeling application. they may be used,
NCDC makes svsilnblo 57.55 and
nppor air5 meteorological data in CD—ROM
fonnet,

h. Although most NWS measurements are
made ste standard height of 10 meters, the

actual enamometer height should be used as
input to the preferred model,

c. Wind directions observed by the
National Weather Service are reported to the
nearest 10 degrees. A specific set of randomly
gsnerated numbers has bean developed for
use with the preferred EPA models and.
should be used with NWS date to ensure a
lack of bias in wind diroction assignments
within the models.

d. Data from universities, FAA, mllltsry
stations, industry and pollution control
agsncies may be used if such data era
equivalent in accuracy end detail to the NWS
data, and they sra )udged to be adequately
raprasentativs for the particular application.

9.3.3 Sits Specific Data

9.3,3.1 Discussion

a. Spatial or geographical
rspresentativeness is best achieved by
collection of all of the needed model input
data in close proximity to the actual site of
the source(s). She specific measured data are
therefore preferred as model Input, provided
that appropriate instrumentation and quality
assurance procedures are followed end that
the data collected are adequately
representative (fros from inappropriate local
or microscels tafluences) end compatible
with the input requiraments of the model to
be used, It should be noted thet, while sits
spacific measurements are frequently made
“on-property” (La., on the auurce’s premises),
acquisition of adequately representative sits
specific data does not preclude collection of
data from s location off propsrty. Conversely,
collection of mateprological data on a
source’s property does not of itself guarantee
adequate rapresentativenass. For help in
determining represantativenass of site
specific measurements, technical
guidance is available. Site specific date
should always be reviewed fur
representativaness end consistency by a
qualified meteorologist.

9.3,3.2 Recommendations

a. EPA guidance1t’provides
recommendations on the collection end usa
of site specific meteorological data.
Recommendations on charscterlstics, siting,
and exposure of meteorological Instruments
end on data recording, processing,
completeness requirements, reporting, end
archiving are also included. This publication
should be used as a supplement to other
limited guidance on these suh)ects.1.1111.1(12

Detailed information on quality assurance is
also evailabls.1s3 As e minimum, site specific
measurements of ambient air teniperaturs,

transport wind spssrl end direction, and the
variables necessary to estimate atmospheric
dispersion should be available in
meteorological date sets to be used in
modeling. Care should be taken to ensure

that meteorological instruments are locatsd
to ptovide representative characterization of
pollutant transport betwaen sources and
receptors of interest. The appropriste
reviewing authority (paragraph 3.0W)) is

available to help determine the
appropriateness of the measurement
locations.

b. All site specific data should be reduced
to hourly everagas. Table 9—3 lIsts the wind

related parameters and the averaging time
requirements.

c. Missing Dote Substitution. After valid
data retrieval rsquirements have been met “s,

hours in ths record having missing data
should be trestsd according to an established
data substitution protocol provided that data
from en adequately representative alternative
site are available. Such protocols are usually
part of the approved monitoring program
plan. Dete substitution guidance is provided
in Section 5.3 of reference 100. If no
represnntetivs altemstive data are available
for substitution, the absent data should be
coded as missing ueing missing data codes
appropriata to the applicable meteorological
pre-pmcessor: Appropriate model options for
treating missing data, if availeble in the
modal, should be employed.

d. Soinr Rodiotiorm Maosurenzents. Total
solar radiation or not radiation should be
measured with a reliable pyrennmeter or net
radiometer, sited end operated in accordance
with established site specific meteorological
guldancs.1m1e.1e5.

e. Teniperotura Meosurements.
‘rempturs measurements should be made
at standard shelter height (2m) in accordance
with established site specific meteorological
guidsnce.11Cm

f. Temparoture Difference Meosursmants.
Tsmpersture difference (ST) msasuramonts
should be obtained using matched
thormomaters or a reliable thermocouple
syslem to achiavo adequate sccuracy. Siting,
probe placement, and operation of ST
systems should be based on guidance found
in Chapter 3 of reference 100, and such
guidance should be followed when obtaining
vertical tompsreturs grsdienl data.

g. Winds Aloft. For simuletion of plume
rise and disparsion of a plums smiltsd from

a stack, characterization of the wind profile
up through the layer in which the plums
disparsas Is required. Thiá is sspecislly
important in complex terrain end/or complex
wind situations wbere wind mesauremonts at
heights up to hundreds of meters shove stack
bass may be required in same circumstances.
For tall steclcs when sits specific date are
needed, these winds have baen obtained
treditionally using meteorological sensors

mounted on tell towsrs. A feasible alternative
to tall towers is the use of meteorological
rembta sensing Instruments (e.g., acoustic
sounders ar radar wind profliers) to pmvida
winds aloft, couplqd with 10-meter towers.to
provide the near-surface winds. (For specific
requiroments for CTDMPLUS, see Appendix
A.) Specifications for wind measuring
instruments and systems are contained in
reference 100,

K Turbulence. Thsre are several dispersion
models that era capable of using direct
measurements of turbulence (wind
fluctuations) in the charscterizetion of the

vertical and lateral dispsrsint (e.g.,
TDMPLUS and CALPU17F). For specific
rnquirsments for CTDMPLUS and CALPUFF,
sse Appendix A. For technical guidsnca on
measurement and procossing of turbulence
persmaters, see reference 100. When
turbulence data are used in this manner to
directly characterize the vertical sod lateral
dispersion, the averaging time for ths
turbulence messurements should be one hour
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(Table 8—3). There are other dispersion
models (e.g., BLP, end CALINE3) that employ
P—C etebility categories for the
characterization of the vertical end lateral
dispersion. Methods for using cite specific
turbulence date for the charecterization of P—
C stability categories era dispussad in
reference 100. When turbulence date are used
in this snenner to determine the P—C stebility
cetegory, the averaging time for the
turbulence measurements should be Is
minutes,

L Stobiiity Categories. For dispersion
models that employ P—C stability cstegoriqs
for the characterization of the vance] end
laterel dispersion (e.g., ISC3), the P—C
stebility categories, as origineUy defined,
couple near-surface messurements of wind

•speed with subjectively determined
insolerion assessments based on hourly cloud
cover and ceiling height observations. The
wind speed messurements are made st or
near lam. The insolation rate is typically
assessed using observations of cloud covet
end ceiling height besed on criteria outlined
by Turner.77 It is recommended that the P—
C stability category be estimated using the
Turner method with site specific wind speed
measured at or near iOns end representative
cloud cover end ceiling height.
Implementation of the Tumer method, as
well es considerations in determining
representativenoes of cloud cover and ceiling
height in cease for which site specific cloud
observations are unavailable, may be found
in Section 5 of reference 100, In the absence
of requisite data to implement the Turner
method, the SRDT method or wind
fluctuation etetietics (i.e., the as and 04

methods) may ho used.
j, The SRIJT method, described In Section

6.4.4.2 of reference 100, is modified elightly
from that published from earlier work104 and
has been eveluated with three site specific
data bases.’°5The two methods of stability
claasificatloo which use wind fluctuation
stetistics, the oa end 04 methods, ate also
deecribed in detail to Section e.4,4 of
roforence 100 (note applicable tables 1n
Section 8). For additional information pn the
wind fluctuation methods, several references
are avsi]able.15a.bsv.1es.umm.

k. Meteomlogicoi Doto Preprecessors. 1’he
following meteorological preprocessors are
recommended by EPA: PCRMvSv2T,’1°
MPRIYL111 METPRO,5and CAUviET.’ ‘

PCR.AMIviET is the recommended
ometeorologicel preproceesor for use lo
applications emoploying hourly NM’S data.
IvEPRIvI is e gonorel purpoae meteorological
data preprocessor which supports regulatory
models requiring PCRAMMET formatted
(NWS) data. MPRM is available for use in
applications employIng sito specific
meteorological date. The latest version
(MPRM 1.3) has been configured to
implement the SRDT method for estimsiing
P—C stability categories. METPRO is the
required meteorological date preprocessor for
use with CTDIvIPLUS. CALMET is available
for use with applications of CALPUFF. All of
the above mentioned data preprocessors era
available for downloading from EPA’s
Internet SCRAM Wab site (subeactioo 2.3).

TABLE 9—3.—AVERAGING TIMES FOR

SITE SPECIFIC WIND AND TURBU

LENCE MEASUREMENTS

. Averaging
, Parameter time (in

. hours)

Surface wind speed (for use in
stability determinations)

Tranaport direction
Dilution wind speed
Turbulence measurements (ou

and GA) for use in slsbiiity
determinations

Turbulence Measurements for
direct Input to dispersion
models

iTo minimize meander effects in a when
wind conditions are iight andlor variable, de
tea-mine the hourly average a vaiue from four
sequential 15-minute os according to the foi
lowing formuia:

— jats2 +ol +a12+a52

tYthr.J 4

0,3.4 Treaboent of Near-calms and Calms

9.3.4.1 DiscussIon

n. Treatment of calm or light and variable
wind poses a spociel problem in model
applications since steedy-stete Caussisn
plume models assume thet coocentretioo ie
inversely proportional to wind speed.
Furthermore, concentrations may become
unrealistically lea-ge when wind speeds less
then I m/s are input to the model. Procedures
have been dovelopad to prevent the
occurrence of overly Conservative
concentration estimates during periods of
calms. These procedures acknowledge that s
steady-state Caussian plume model does not
epply during calm conditions, and that our
knowledge of wind pattems eod plume
behavior during those conditions does nut, at
present, permit the development of a better
teclmique. Therefore, the procedures
disregard hours which are identified as calm.
The hour is treated as missing and a
convention for handling missing hours is
recommended.

9.3.4.2 Recommeodations

a. Hourly coocentretions calculated with
steady-state Gaussian plume models using
calms should oot he-considered valid: the
wind end concentration estimates for these
hours should ha disregarded end considered
to he missing. Critical coocentrstions for 3-

8-, end 24-hour overagea should be
calculated by dividing the sum of the hourly
concentrations for the period by the numbor
of valid or non-missing hours. If the total
number of valid hours is less than 18 for 24-
hour avorages. less than 5 for g-hour averages
or lass then 3 for 3-hour averages, the total
conpentretioo should be divided by is for the
24-hour average. 8 fpr the 8-hour averege cod
3 for the 3-hour average. For annual averages,
the sum uf all valid hourly concentrations is
divided by the number of oon-celm hours
during the year. For models listed in
Appendix A, s post-proceseor computer
program, CAI.IvIPRO”4has been prepared, is

available on the SCRAM intemet Web sits
(subsection 2.3), ahd should be used.

b. Stegoent conditions that include
extended periods of celme often produce
high concentrations over wide areas for
relatively long avenging periods. The
standard staady-stste Caussian plume models
are often not applicable to such situations.
When stagnation conditions are of concem,
other modeling techniques should be
considered on a cese-by-cese basis (see also
subsection 8.2.8).

c. When used in steady-stats Caussisrs
plume models, measured site specific wind
speeds of lees than 1 rn/s but higher than the
response threshold of the instrument shuuld
be input ae I mis; the corresponding wind
direction should also be input. Wind
observations below the response threshold of
the insnisment should be set to zero, with the
input file in ASCII format. In all cases
involving etesdy-state Cisussian plume
models, calm hours should be treated as
missing, end concentrations should be
calculated as in psragreph jal of this
subsection. -

10.0 Accuracy and Uncertainty of Medels

10.2 Discussion

a, increesing reliance has been placed on
concentration estimates from models as the
primary basis for regulatory decisions
concerning source permits end emission
control requiramsients. In many situations,
such as reviow of a proposed source, no
practical alternstive exists. Therefore, there is
en obvious need to know how accurate
models really are and how any uncertainty in
the estiniatea affects regulatory decisions.
During the 1980’s, attempts were made to
encourage development of standardized
evaluation methods.15,1is EPA recognized
the need forIncorporeting such information
and-has sponeored workahope on modal
acotirecy, the possible ways to quantii
accuracy, end on considerations in the
incorporetion of modal accuracy and
uncertainty in the regulatory process. The
Second (EPA) Conference on Mr Quslity
Modeling, August 1982,517 was devotod to
that subject -

b. To better deduce the statistical
significance of differences seen in model
performance in the face of unaccounted for
uncertsintios end variations, Investigators
have Snore recently explored the use of
bootstrap techniquss.1I5.115 Work is
underway to develop a new generation of
evaluation metrics24 that takes into account
the ststistical difforences (in error
distributional between model predictions and
observetions.12a Even though the procedures
end sneasuras are still evolving to describe
performance of models that characterize
atmospheric fate, tronsport sod
diffusion 121. 22, there has baen general
accaptenca of s need to address the
uncertainties inherent in atmospheric
processes.

10,1.1 Overview of Model Uncertainty

a. Diaparaion models gonarally attempt to
estimate concentrations at specific sitee that
really represent-en ensemble average of
numerous repetitions of the same event.24
The event is characterized by measured or
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“known” conditions that are input to the
models, e.g., wind speed, mixed layer height,
surface heat flux emission characteristics,
etc. However, in addition to the known
conditions, there era unmeesored or
unknown variations In tho conditions of the
event, e.g., unresolved deteils of the
atmospheric flow such es the turbulent
velocity field. These unknown conditions,
may very ernong repetitions of the event As
a result, deviations in observed
concentretions from their ensemble overege,
end from the concentrations estimeted by the
model, are likely to occur even though the’
known conditions are fixed, Even with a
perfect model tbst predicts the correct
ensemble evorage, there are likely to be
devietione from the obeorved concentrations
in individual repetitions of the event, duo to
verietions in the unknown conditions, The
statistics of these concentration residuals are
termed “Inhereut” uncertainty. Availeble
evidence suggeste that this source of
uncerteinty elone may be responsible for s
typical range of verietion in c000entretione of
as much es ±50 percent.’°4

b. Moreover, there is “reducible”
uocertsinty115 associated with the model end
its input conditions; neither models nor data
heses are perfect. Reducible uncertainties ere
caused by: (1) UncertaInties In the input
values of the known conditions (i.e.,
emission characteristics end meteomlogical
data); (21 errors in the meesured
concentretione which are used to compute
the concentration residuals; end ( 3)
inedequete model physics end fonnulation.
The “reducible” uncsrteinties cen be
minimized through better (more accureto end
rouTe representative) meesuremente sod
better model physics.

c, To use theterminology correctly,
rsferenm to model eccurecy should be
limited to that portion of reducible
uncertainty which deela with the physics end
the formulation of the model, The accuracy
of the model is normelly determined by en
ovoluetioo procedure which involves the
comparison of model concentration estimetes
with meesured air quality dete The
statement of accuracy is based oo statistical
tests or performence measures such se bies,
noise, correletitin. etc.” However,
informetion that allows e distinction between
contributions of the various elements of
inherent end reducible uocertainty is only
now beginning to omerge.24 Ass result must
discussions of theaccurecy of models rnelce
no quentitative distinction between (1)

limitations of the model versus (2)

limitetione of the date base and of knowledge
concerning etmoepheric variability. ‘l’be
reader should be swere that statements on
mddei eccurecy end uncertainty may imply
the need for improvements in model
performence thet even the “perfect” model
could not satisfy.

10.1.2 Studieg of Model Accureoy

e. A number of studieslse.527 have been
conducted to exemine model accurecy,
particulerly with respect to the reliability of
short-term concentrations required for
ambient standard end increment evaluations.
The results of these studies en not
surprising. Basically, they confirm whet
expert etmospheric scientists have seid for

some time: (1) Models era more reliable for
estimating loflger time-averaged
concentrations then for estisneting short-term
concentrations et specific locations; sod (2)
the models era raesonsbly relieble in
estimsting the magnitude of highest
conceotretione occurring sometime,
somewhere within en eres. For example,
ermre in highest ostithatd concentrations of
±10 to 40 percent are found to be
typical 12e•1221, i.e., carteinly well within the
often quoted factor-of-two eccorecy that hes
long been recognized for these models.
However, estimetse of concentrations that
occur ste specific time end site, are poorly
correlated with ectuelly observed
concentrations end era much loss reliable.

b. As noted ehove.poor correlations
beiween peired concentrations at fixed
stetions clay be due to “reducible”
uncertainties in knowledge of the precise
plume locetion end to unquanttfied istherent
uncertainties. For exemple, Pesquill 155

estimates thet, epert from deta input errors,
meximum ground4evel condentretlons si a
given hour for a point source in flet terrsin
could he in error by 50 percent due to these
uncerteintios. Uncertslnty of five to 10
degrees in the measured wind direction,
which trsnsports the plume, cen result in
concqntretion errors of 20 to 70 percent for
a particular time end location, depending on
stshility end station locstion. Such
uncertainties do not indicate thet an
estimated concentretion doos not occur, only
that the precise time end locetlons era in
doubt.

10,1,3 Use of Uncertainty in Decision
Meking

a. The accuracy of model estimetes varies
with the model used, the type of application,
end site specific cherscterietlcs, Titus, ills
desirable to quantify the accurscy or
uncertainty eaaoctatad with concentration
estimates used in decision-making.
Communications between modelers end
decision-mskera must be fostered and further
developod. Communications col7cerning
concentration estimates currently exist in
most cases, but the communications dealing
with the accuracy of models end its meaning
to the decision-maker ero limited by the leek
of a technicsl basis for qusotifying end
directly including uncertainty in decisions.
Procedures for quantifying end interpreting
uncertainty in the practical spplication of
such concepts are only beginning to evolve;
much study is still required.’ 15.116,11 7.13I,Ifl

b. In all applications of models an effort is
encouraged to identify the reliability of the
model estimates for that particular area and
to determine the magnitude end sources of
error associated with the siso of the model.
The analyst is responsible for recognizing
an4 queotifying limitations in the accuracy,
precision and aenaitivity of the procedure.
Information that might be useful to the
decision-maker in recognizing the
aeriouenesa of potential eir quality violations
includes such model eccurecy estimates as
accuracy of pealcpredictions,biss, noise,
correlation, frequency distribution, spatial
extent of l7igh concentration, etc. fioth apecel
time pairing of estimates and measurements
and unpaired comporisona era
recommended. Emphasis should he on the

highest concentrations and the averaging
times of the standards or increments of
concern, Where possible, confidence
intervals about the statistical values should
be provided. However, while such
information can ho provided by the mudeler
to the decision-maker, lila unclear how this
information should be used to meke ass air
pollution control decision, Given a range of
possible outcomes, it is easiest end tenth to
ensure consistency if the decision-maker
confines his judgertneni to uae of the “best
estimate” provided by the modoler (i.e., the
design concentration estimated by a modol
recommended in the Guideline or an
alternate model of lmowo accuracy). This is
en iodicetioo of the practical limitations
imposed by current abilities of the technical
community.

c. To improve the beala. for docieioo
making, EPA has developed and is
continuing to study procedures for
determining the accuracy of models,
quantifying the uncertainty, and expreesing
confidence levels in decisions that are made
concerning emissions oontrols.’.
However, work in this area Involves
“breaking new ground” with slow and
sporadic progress likely. As a result, it may
be necessary to continue using the “beet
estimate” until sufficient technical progress
has been rndo to meaningfully implement
such concepts dealing with nncortointy.

10.1.4 Evaluetion of Models

a. A oumbar of actions heve been taken to
ensure that the beat model is used correctly
for each regulatory application and that a
model is not arbitrarily imposed. First, the
Guideline clearly recommends the moat
epprnptiete model be used in each case,
Preferred modela, hesed on a number of
factors, are identified for many uses. General
guidance on using altemativae to the
preferred models is also provided. Second,
the models have been subjected to a
syattimatic porformeocs evaluation and a
peer scientific review. Stetiaticel
performance measures, including measures
of difference (or residuals) such as bias,
variance of difference end gross variability of
the difference, end measurea of correlation
such as timo, apace, and time end spece
combined aa recommendod by the AMS
Woods Hole Workshopia, ware generally
followed. Third, more specific Information
has been provided for justifying the aite
specific use of alternative models in
previously cited EPA guidence., sod new
models aro under consideration and
review, Together these documents provide
methods that ailow a jodgement to be made
as to what models are most appmpri ate for
a specific application. For the present,
performance end the theoretical evaluation of
models are being used as en indirect means
to quantify one element of uncertainty in air
pollution regulatory decisions.

b. EPA has perticipeted in a series of
conferences entitled, “Harmoniestion within
Atmospheric Dispersion Modelling for
Regulatory Purposes.” us fur the purpose of
prnmoting the development of improved
methods for the cherecterizetion of model
performance. There is a consensus
developing on what should be considered in
the evaluation of air quality models
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- namely quality assurance planning,
documentation end scrutiny should be
consistent with the intended usa, and should
include:

• Scientific peer review;
• Supportive analyses (diagnostic

evaluations, code verification, sensitivity and
encartainty analyses);

• Diagnostic and performance evaluations
with data obtained in trial locations, and

Statistical perfbrrnance evaluations in
the circumstances of the intended
applications.

Performance evaluations and diagnostic
evaluations assess different qualities of how
well s model is performing, end both are
needed to establish credibility within the
client and scientific community. Performance
evaluations allow us to decide how well the
model simulates the average temporal and
spatial psttems seen in the observations, and
employ large spatial/temporal scale data sets
(e.g., national data sets). Performance
evaluations also allow determination of
relative performance of a model in
comparison with eltametive modeling
systems. llisgnostic evahiettene allow
determination of a model capability In
simulate individual procaases that effect the
results. and usually employ smeller spstiel/
temporal scale date sets (e.g., field studies).
Diagnostic evaluations allnw us to decide if
wa get the right answer for the right reason.
The objective comparison of modeled
concentrations with observed field date
provides only a partial means for assessing
medal performance. Due to tha limited
supply of evaluation data sets, there are
severe practical limits in aasaeetng model
performance. Fur this reason; the conclusions
reached in the science pear reviews and the
supportive analyses have particular relevance
in deciding whether a model will be useful
for its intended purpoaas.

c. To extend information from diagnostic
and performance evaluations, sensitivity and
uncertainty analyses are encouraged since
they can provide additional information en
the affect of inaccuracies in the data bases
and on the uncartainty in medal estimates.
Sensitivity analyses coo aid in detarmining
the affect of inaccuracies of variations or
uncartainqas in the data bases en the range
of likely concentrations. Uncertainty analyses
ceo aid in determining tha range of likely
concentration values, resulting from
uncertainties in the modal -inputs, tha medal
formulations, sod paramatari.zatiens. Such
information may be used to determine source
impact and to evaluate control strategies.
Whara possibla. information from auth
sensitivity analyses ahould be made available
to the decision-maker with an apprepriate
interpretation of the affect en the critical
concentrations.

10.2 ilecemman detiens

a. No specific guidance on the
quantification of model uncartainty for usa in
dacialon-makiog is being given at this time.
As procedures for considering uncertainty
develop and become implamantabla. this
guidanca will he changed and expanded. Per
the praaeot, continued use of rba “best
estimate” is accaptabla; however, In specific
circumstancas for 03. PM—2.5 and ragianal

haze, additional information and/or
procedures may be epprepriata.41.”2

11.0 Regulatory Application of Models

I 1.1 Discussion

a. Procedures with respect to tha review
and analysis of air quality modeling and data
analyses in support of SIP revisions, PSD
pannltting or oilier regulatory requirements
need a certain amount of atandardizstion to
ensure mosistancy In the dapth ?nd
comprehensiveness of beth the review and
the analysis itself, This section rocemmanda
precaduras that permit some degree of
standardization while at the sama time
allowing the flexibility needed to assure the
technically best analysis for each regulatory
application.

b. Dispassion medal estimates, aspecially
with tha support of measured sir quality
data, are tha preferred basis for air quality
demonstrations. Nevertheless, there are
instances where the performance of
racemmended dtapareion modeling
tachnlquae, by comparison with ubearved sir
quality dats, may be shown to be less thee
acceptable. Also, there may be ne
recommended medaling procedure suitable
for the situation, to these ioetsncea, emiasien
limitations may ha established solely on the
beats ef observed air quality date as would
be applied to a modeling analysis; The same
care should be given to the analyses of the
air quality date as would ha applied to a
modeling analysis.

c. The currant NAAQS for SO2 and CD are
both stated in terms of a cencantrstien net to
be exceeded mere than once a yasr. tiara is
only an annual standard for NO2 and a
quarterly stendard for Pb. Standards for fina
particulate mattar (PM—2.s) are axpreasad in
terms of beth long-term (annual) and short
tarm (dailyl averages. The long-term standard
is calculated using the three yaar evaraga of
the annual averages while tha short-term
standard is calculated using tha three year
avarege of the oeth percerttila of the delly
average concentration. For PM—to, tha
convention is to compare tha arithmetic
mean, averaged over 3 consecutive years.
with the concentration specified in the
NAAQS (50 pglm3l. The 24-hour NAAQS
(150 pg/ma) is met if ever a a-year parted,
there is (en average) no mere than ens
axceadance par year. For ozone the short -

term 1-hour etendard is expressed in terms of
an axpectad oxceedanca limit while the short
term e-hour standard ta axpressad In terms of
a three year average of the annual fourth
highest daily maximum 8-hour value. The
NAAQS are aubjacted to extensive review
and possible revteieo every 5 years.

d. This section diacuseee general
requirements for concentration estimataa and
idantiflea the rdlatieoshtp to emission limits,
The following recommendations apply to: (1)
Revisions of State implementation Plans end
(21 the review of new sources and the
provantien of significant deterioration (P50).

11.2 Recemmandetiens

11.2.1 Analysis Requirements

a. Evary effort should be made by tha
Regional Office to meet with all parties
involved to either a SIP revision or a P50
permit application prier to tha start of any

work en such a project During this meeting,
a protocol should be established between the
preparing end reviewing parties to define the
procedures to he followed, the data to be
celiected, the modal te be used, and the
analysis of the source and concentration date.
An example of requirements for such an
effort is contained in the Air Quality
Aoalyaia Checklist posted en EPA’s Intemet
SCRAM Web site (subsection 2.3). This
checklist suggeata the level of detail required
te assess the air quality resulting from the
proposed action. Spacial cases may require
additional data collection or analysis and this
should he determined and agreed upon at
this preepplicatlon meeting. The protocol
should e wrtttan and agreed upon by the
parties concerned, although a formal legal
document is net intended. Changes in such
a protocol are often required as the data
collaction and analysts pregrassaa. Hewavar,
the preteen) establishes a cootmen
undaratanding of the raquirements.

b. An sir quality analysis eheuld begin
with a screening medal to determine the
potential of the prepesad source or centre)
strategy te violate the P50 increment or
NAAQS. For treditienel stationary sources,
EPA guidance ar should be fetlewed.
Guidance is also aveilahle for mobile
sources.”7

c. If the concentration estimates from
screening techniques indicate thet the P50
increment or NAAQS may be appreached or
exceeded, then a mere refined modeling
analysis is appropriate and the model user
should select a model according to
receniniandatiens in Sections 4—8. In some
instancea, no refined tecbntqua may ha
specified In this guide for the ettuatien. Th
model user is then enceuraged to aubmit a
medal developed specifically for the case at
hand. If that ie not possible, a screening
technique may supply the needed results.

d. Regional Offices should require permit
applicants to incorporate the pollutant
centrihutiens of all sources into their
analysis. Whare necessary thie may Include
emissions associated with growth in the area
of impart bf the new or modified source. PSO
air quality sesasementa should consider the
amount of the allowable air quality
increment that baa already been consumed
by ether eourcos. Therafera, the moat recant
source applicant should model the existing
or permitted sources in addition to the one
currently under consideration. This would
permit the use of newly acquired data or
improved modeling tacttnIquae if such have
become evei)eble since the last source was
permitted. When remodeling, the werat case
used in the previous medalieg analysis
should ha ena set of conditions modeled in
the new analysis. All sources sheuld be
modeled for ascii eat of meteorological
conditions aolaetod.
11,2.2 Use ef Measured Data in Lieu of
Medal Estimates

a. Modeling is the preferred mothed for
datermining emission limitations for both
new and existing seurces. When a preferred
modal is available, medal results alone
(including background) are sufficient,
Menitering will nermelly eet be accepted as
the sole bssie for emission limitation. In
some instances when the modeling technique
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available is only a screening technique, the
addition of air quality data to the analysis
may lend credence to model results.

b. There sre circumstances where there is
no applicable model, snd measured data may
need to be used. However, only In the case
of an existing source should monitoring data
alone be a basis for emission limits. In
additien, the following items (i—vt) should be
considered prior to the acceptance of the
measured data:

i. Does a monitoring network exist for the
pollutants and averaging times of concern?

ii. Has the monitoring network been
designed to locate points of maximum
concentration?

iii. Do the monitoring network and the data
reduction end storage procedures meet EPA
monitoring end quality assurance
requirements?

iv. Do the date set and the analysis allow
impact of the most Important individual
sources to he identified if more than one
source or emiesion point is involved?

v. Is at least one full year of valid ambient
data available?

vi, Can it be demonstrated through tho
comparison of monitored date with model
results that available models are not
applicable?

c, The number of monitors ruquirpd is a
function of the problem being considered.
The source configuration, terrain
configuration, and meteorological variations
all have an impact on number and placement
of monitors. Decisions can only be made on
a case-by-case basis. Guidance is available for
establishing criteria for demonstrating that a
model is not applicahla.°°

d. Sources should obtain approval from the
appropriate reviewing authority (paragraph
3.0(b)) for the munitoring network prior to
the start nf monitoring. A tnouitoring
protocol agreed to by elI concerned parties is
highly desirable. The design nf the network,
the number, type and location of the
monitors, the sampling pariod, averaging
time as wall as the need for meteorological
monitoring or the use of mobile sampling or
plume tracking techniques, should all be
specified in the protocol and agreed upon
prior to start-up of the network,

11.2.3 Emission Limits

11.2.3.1 Design Concentrations

a. Emission limits should be based on
concentration estimates for the averaging
time that results In the mast stringent control
reqisirements. The cnncontmtion used in
specifying emission limits Ia celled the
design value or design concentration and is
a sum of the concentration contributed by the
source end the background cnncentration.

b. To datennine the averaging time far the
design value, the moat restrictive NAAQS
should be identified by calculating, for each
averaging time, the ratio of the difference
between the applicable NAAQS (5) snd the
background concentration (81 to the (modal)
predicted concentration (P1 (i.e., (S—B)/P).
The averaging time with the lowest ratio
identifies the most restrictive standard. If tha
annual average is the most restrictive, the
highest eatimated annual everaga
concentration from one or a number df years
of dete is the design vaiua. When short term

standsrda are moat restrictive, it may be
noceasary to cumsaider s broader rsnga of
concentrations than the higheat value. For
example, for pollutants such as 502, the
highest, second-highest concentration is the
design value. For pollutants with statistically
based NAAQS, the design value is found by
determining the more restrictive of: (1) The
short-term concentration over the period
specified in the standard, or (2) the long-term
concentration that is not expected to exceed
the long-term NAAQS. Detennination of
desigh values for PM—la is presented in more
detail in EPA guidance.

11.2.3.2 NAAQS Analyses for New or
Modified Sources

a. For new or modified sources predictsd
to have a significant ambient impectal and to
be located in areas daaignated attainment or
unclassifiable for the S0, Pb, ND2, or CO
NAAQS, the demonstration as to whether the
source will cause or contribute to an sir
quality violation should be based on: (11 The
highest estimated annual enrage
concentration determined from annual
averages of individual years; or (21 Iho
highest, second-highest estimated
concentration for averaging times of 24-hours
or less; end (3) the significance of the spatial
end temporal contribution to any modeled
violation. For Pb, the highest estimated
concentration based on an individual
calendar quarter averaging period should be
used. Beckground concentrations should be
added to the estimated impact of the source.
The most restrictive standard should ha used
in all cases tn assess the threat of en air
quality vtelation. For new or modified
sources predicted to have a significant
ambient impact in areas designated
attainment or unclassifiable for the PM—la
NAAQS, the demonatratien of whether or not
the source will cause or contribute to an air
quality violation should be based on
sufficient data to show whether: Ci) The
projected 24-hour average concentrations
will exceed the 24-hour NAAQS mere than
1 percent of the time, on average (2) the
expected (i.e., average) annual mean
concentration will exceed the annual
NAAQS; and (3) the aource contributes
significantly, in a temporal and spatial souse,
to any modeled violation.

11.2.3.3 P50 Air Quality Increments and
Impacts

a. The allowable PSD increments for
criteria pollutants era established by
regulation and cited in 40 CFR 51.166. Those
maximum allowable increases in pollutant
concentrations may be exceeded once per
year at each site, except for the annual
increment tbst may net be exceeded. The
highest, second-highest increase in estimeted
concentrations for the short term averages as
determined by a model should be less than
or equal to the permitted increment The
modeled annual averages sheuld not exceed
the increment.

b. Screening techniques defined in
eubsection 4.1 cats sometimes be used to
estimate short term incremental
concentrations for the first new source that
triggers the baseline in a given area.
However, when multiple increment-
consuming sources are involved in the

cnlculetion, the use of a rafined model with
at least 1 year of site specific or 5 years of
(off-site) NWS data is normally required
(subsection 9,3.1.2). In such cases, sequential
modeling must demonstrate that the
allowable increments are out exceeded
temporally and spatially, Is., for all receptors
for each time period throughout the year(s)
(time period meens the appropriate P50
averaging tints, e.g., 3-hour, 24-hour, etc.).

c. The PSD regulations require an
estimation of the SO2, particulate matter
(PM—b), and NO5 impact on any Class I area.
Normally, steady-state Gaussian plume
models should not be applied at distances
greeter than can be accommodated by the
steady state assumptions inherent in such
models. The maximum distance for refined
steady-state Gaussian plume model
application for regulatory purpoees is
generally considered to be Solon, Beyond the
50km range, screening techniques may be
used to determine if mere refined modeling
is uaeded. If refined models are needed, long
range transport mudele ahould be considered
in accordance with subsection 7.2.3. As
previously noted in Sections 3 end 7. the
need to involve the Fedarel Lend Manager tn
decisions on potential air quality impects,
perticolarly in relation to PSD Class I areas,
cannnt he overemphasized.
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Appendix A to Appendix W of Part
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A.7 Offshore end Coestal Dispersion fOCI))
A. Ref References

A,0 Introduction and Aveilability

fi) This appendix eummarizee key features
uf refined air quslity models preferred for
specific regulatory epplicetions. For each
model, infornietion is provided oh
availability, approximate cost (where
applicsble), regulatory uee, dere input,
output formst end options, simulation of -

atniospheric physics, end accuracy, ‘these
models may be used without s formal
demonstration of spplicsbility provided they
satisfy the recommendations for regulatory
use; not all Options in the modele are
necesssriiy recommended for regulatory uee.

(2) Meny of these models have hean
subjected to a performance evaluation ueing
comperisons with observed air quality dets.
Where possible, several of the models
contained herein have been subjected to
evelustion exercises, including (1) statisticsl
performance tests recommended by the
American Meteorological Society end (2)
peer ecientific reviews. The models in this
nppendix have been selected on the basie of
the results of the model evaluations,
experience with previous use, fsmilierity of
the model to varinus air quality progrems,
and the costs and rpseurce requirements for
use.

131 With the exception of EDMS, codes end
documentation for all models listed in this
appendix are avsileble from EPA’s Support
Center for Regulatory Air Models (SCRAM)
Web site at http://wsvw.epo.gov/.ccsomoo.
Documentation is slso available from the
National Technical Information Service
(NTIS), http://www.ntis.gov or U.S.
Department of Commercn, Springfield, VA
22161; phone: 1800) 553—6847. Where
possible, sccession numbers are provided.

A.1 Buoyant Line end Point Source
Dispersion Model (ELF)

Reference
Schulmen, Lloyd L, end Joseph S. Scire,

1980. Buoyant Line end Point Source (BLP)
Dispersion Model User’s Guide. Document
P—7304B. Environmental Research end
Technology, Inc., Concord, MA. (NTIS No.
PB 81—184042)

Availability

Technical lnfonnation Service (see Section
A.0).

Abslroct
OLP is e Geussien plume dispersion model

designed to handle unique modeling
problems associated with aluminum
reduction plants, end other induatriel sources

- where plume rise end downweah effects from
stetionsry line sources era importent.

a. Recnmmendstions for Regulatory Use

(1) The BLP model Is appropriate for the
following applicetiona:

• Aluminum reduction plants which
contain buoyant, eleveted line sources;

• Rurel erase;
• Transport dietqnces ieee then 50

kilometers;
• Simple terrain; and
• One hour to one yeer evereging times.
(2) The following options ehould be

selected for reguletory epplicetione:
(i) Rural (IRU=1) mixing height option;
(ii) Default (no selection) for plume rise

wind sheer (LSHEAR), trensitionel point
source plume rise (LTRANSI, varticel
potential temperature gredient (DTHTAI,
venice! wind speed power law profile
exponents (PEXP), maximum verietion in
number of stability classes per hour (IDELS),
pollutent decay (DECFAC), the constant in
Brigga’ steble plume rise equetiun (CONS’l’2),
constant in Briggs’ neutral plume rise
equetion (CDNST3), convergence criterion
for the line eeurce calculations (CR1T), end
meximum Iteretiens allowed for line source
cslculetione (MAXIT); end

(ill) Terrein option (TERAN) set equal to
0.0, 0.0, 0.0,0,0, 0,0, 0.0

(3) For other appllcetione, DLI’ cen be used
If It can he demonetrated to give the same
estimates as e recommended model for the
same appitcetion, end will subsequently be
executed in that mode:

(4) BLP can be ueed on e case-by-case basis
with specific options not eveileble in a
recommended model if it can be
demonstrated, using the criterie In Section
3,2, thet the model is moore eppropriete fore
specific epplication.

b. Input Requirements
(i) Source dete: point auurcee require ateck

location, elevation of eteck bees. phyeicel
eteck height, stack inside diameter, stack gas
exit velocity, stack gee exit tempereture, end
pollutant emission rate, Line sources require
coordinates of the end points of the line,
release height, emission rate, average line
source width, eversge building width,
average speciog between buildings, end
average line courts buoyerscy.parameter.

(2) Meteorological date; Hourly supface
weather dete from punched cerde or from the
preproceesor progrem PCRPtMIVIET which
provides hourly debility class, wind
direction, wind speed, temperature, and
mixing height.

(3) Receptor deta: Locetions end elevations
of receptors, or location end size of receptor
grid or requeet autometically generated
receptor grid.

(2) Total concentration or, optionally,
source contribution analysis; monthly end
annuel frequency distributions for 1-, 3-, end
24-huur everags concentrations; tables of
1-, 3-, and 24-hour average concentrations at
each receptor; table of the annual (or length
of run) average concentrations st each
receptor;

(3) Five highest 1-, 3-, end 24-houreverege
concenirstmons at each receptor; and

(4) Fifty highest 1-, 3-, sod 24-hour
concentrations aver the receptor field.

d. ‘l’ype of Model

DLP lea gsussian plume model.

e. Pollutant Types

BLP may be used to model primary
pollutants. This model does not treat settling
and deposition.

f. Source-Receptor Relationship

(1) DL? trets up to 50 point sources, 10
parallel line sources, end 100 receptors
arbitrarily located.

(2) User-input topographic elevation is
applied for each stack end each receptor.

g. Plume Behavior

(1) BLP uses plume rise formulas of
Schulman and Srire (1980).

(2) Vertical potential temperature grsdienta
of 0.02 Kelvin er meter for E stability and
0.035 KelvIn per meter are uaed for steble
plume rise calculations. An option for user
input values Is included.

(31 Traneitionel rise is used for line
sources,

(4) Option to auppress the use of
transitional plume rise for point sources ia
included.

(5) The building downwesh algorithm of
Scbulman and Scire (1980) is usod.

h. Horizontal Winds
(1) Constant, uniform (ateedy-stete) wind is

assumed for an hour.
Straight line plume transport is assumed to

all dnwrmwind distances,
(2) Wind speeds profile exponents of 0.10,

0,15, 0.20, 0.25, 0.30, end 0.30 era used for
stebiltty classes A through F, respectively.
An option for user_Ldefined values end en
optiop to suppress the use of the wind aped
profile feature are included.
i, Vertical Wind Speed

Vertical wind speed is assumed equal to
zero.

j. tiorizuntal Dispersion

(1) Rural dispersion coefficients ere from
Turner (1989), with no adjustment made for
varistionma in surface roughness or averaging
time.

(a) Six stability classes ere used.

k. Verticei Dispersion

(a) Rural diaperaion coefficients are from
Turner (1989), with no adjustment made for
variations in aurface roughness.

(2) Six stability classes are used.
(3) Mixing height is accounted for with

multiple reflectione until the vertical plume
standard devistion equals 1.6 times the
mixing height; uniform ndxing ia assumed
beyond that point.

(4) Perfect reflection at the ground ie
assumed, -

The computer coda is available en EPA’s c. Output

Internet SCRAM website end slso on diskette (1) Printed output (frumu a separate post-
(as PB 2002—500051) from the National processor program) includes:
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1. Chemical Tranefgnnation

Chemical transformations are treated using
lineer decay. Decay rate is input by the user.

m. Phyeical Removal

Physics! remove] is not explicitly treeted.

n. Eveluetion Studies

Schuirnen, L.L end J.S. Scire, 1980.
Buoyant Line and Point Source (BLP)
Dispersion Model User’s Guide, P—7304B.
Environmental Research and Technology,
Inc., Concord, MA.

Scire, J.S. end L.L. Schulmen, 1961.
Eveluation of the BLP end ISC Models with
SF6 Tracer Date end SO2 Measurements at
Aluminum Reduction Plants. APCA
Specialty Conference on Dispersion
Modeling for Complex Sources, St. Louie,
MO,

A,2 CALINE3

Reference

Benson, Paul E, 1979, CALINE3—A
Versatile Dispersion Model fur Predicting Air
Pollutent Levels Near Highways end Arterial
Streets. Interim Report, Report Number
FHWAJCA/TL—79/23. Federal Highway
Administration, Washington, DC. (NTIS No.
PB 80—220841)

Aveilebility

The CALINE3 model Is available on
diskette (as PB 95—502712) from NTIS. The
ource code and user’e guide are also
available on EPA’s Internet SCRAM Web site
(Section A.0).

Abstroci

CALThJE3 can be used to estimate the
concentrations of nonreactive pollutants from
highway traffic. This staedy-state Gaussian
model can be applied to determine air
pollution concentrations at receptur locations
downwind of “at-grade,” “fill,” “bridge,”
end “cut section” highways located in
relatively uncomplicated terrain, The model
ia applicable for any wind direction, highway
orientation, and receptor location, The model
has adjustments for averaging time end
surfacs roughness, and can handle up to 20
links and 20 racaptora. It also contains an
elgorithm for depoaition and settling velocity
ao that particulate concantrationa can be
predicted.

a, Recommandetiona for Regulatory Uaa

CALINE—3 is appropriate for the following
applications:

• Highway (line) sources;
• Urbati or rural erase;
• Simple terrain;
• Transport distances less than 50

kilometers; and
• One-hour tu 24-hour averaging times.

b. Input Requirements

(1) Source date: Up to 20 highway links
classed as “at-grade,” “fill” “bridge.” or
“depressed”; coordinates of link end points;
traffic volume; emisaicn factor; source height:
and mixing zone width,

(a) Meteorological data: Wind speed, wind
angle (measured in degrees clockwise from
the V axis), stability class, mixing height,
ambient (background to the highway)
concentration of pollutant.

(3) Receptor data: Coordinates end height
above ground for each receptor,

c. Output
Printed output includes concentration at

each receptor for the specified meteorolegical
condition,

d. Type of Mudel

CALINE—3 is a Gaussian plume model.

a. Pollutant Types

CALINE—3 may be used to model primary
pollutants.

fi Source-Receptor Relationship

(1) Up to 20 highway links are treated.
(2) CALINE—3 applies user input location

and emission rate for each link. User-input
receptor locations are epplied.

g. Plume Behavior

Plume rise is not treated.

h. Horizontal Wioda

(1) User-input hourly wind apeed and
direction are applied.

(a) Constant, unifnrrn (steady-state) wind is
assumed for an hour.

i. Vertical Wind Speed

Vertical wind speed is assumed equal to
zero.

). Horizontal Dispersion

(1) Six stability classes are used.
(2) Rural dispersion coefficients from

Turner (1969) are used, with adjuetinsot for
roughness length and averaging time.

(3) Initial traffic-induced dispersion Is
handled imp licitly by plume size parameters.

k. Vertical Dispersion

Ii) Six stability classes are used.
(a) Empirical dispersion coefficients from

Benson (1979) are used including an
adjustment for roughness length.

(s) initial traffic-induced dispersion is
handled implicitly by plume size parameters.

(4) Adjustment fur averaging time is
included,

1, Chemical Transformation

Not treated.

m. Physical Rsxnov!l

Optional deposition calculations are
included.

±t. Evaluation Studies

Semis, G.R. ste11., 1977, Mr Pollution end
Roadway Location, Design, and Operation—
Proj act Overview. FHWA-CA-TL-7080--77-
25, Federal Highway Administration,
Wesbingtoo, D,C.

Cadle, S.H. at ci,, 1978, Results of the
General Motors Sulfate Dispersion
Experiment, GMR—21 07. General Motors
Research Laboratories, Warren, MI.

Dabbsrdt, W.F,, 1975. Studies of Air
Quality on and Near Highways, Project 2761.
Stanford Research Institute, Menlo Perk, CA.

A,3 CALPUFF

References

Scire, j.S., D.G. Strimaitis and Rj.
Yernartino, 2000. A User’s Guide for the
CALPUFF Dispersion Model (Version 5.0).
Esrth Tech, Inc., Concord, MA.

Scira J.S., P.R. Robe, M.E. Fsrnau and R.j.
Yemertino, 2000. A User’s Guide for the
CALMET Meteorological Modal (Version
5.0). Earth Tech, Inc., Concord, MA.

Availed/lily

The model code and its documentation are
available at no coat for download from the
model developers’ Interest Web site: http://
www.src.com/ca1puff/caipuff2.htm. You may
also contact Joseph Scira, Earth Tech, inc.,
196 Baker Avenue, Concord, MA 01742;
Telephone: (976) 371—4200, Fain (978) 371—
2468, s-malL /ss@src.culn.

Abstroct
CALPIJFF is a multi-Isyar, multi-species

non-steady-state puff dispersion modeling
system that simulates the effects of tima- end
spaôa-verying meteorological conditions on
pollutant transport, transformation, and
removal. CALFUFF Is intended for uss on
scales from tens of meters from a snurcc tn
hundreds of kilometers. It includes
algorithms for near-Bald effects such as
building dewnwash, transitional buoyant and
momentum plume rise, partial plume
penetration, aubgridecela terrain and coastal
interactions effects, and terrain impingement
as well as longer range effects such as
pollutant removal due to wet scavenging and
dry dspoeition, chemical transformation,
vertical wind sheer, overweter transport,
plums fumigation, and visibility sffecta of
particulats metier concentrstinns.

a. Racommandetionsfor Regulatory Use

(1) CALPUFF is appropriate for long range
transport (aource-recaptor distances of 50 to
several hundred kilometsrej of emissions
from point, volume, area, and ma sources.
The mstanrnlngical Input data should be
fully characterized with time-and-space-
varying three dimensional wind and
meteorological conditions using CALMt7I’, as
diecussed in paragraphs 9.3(c) and 9.3.1.2(d)
of Appendix W.

(2) CALPUFF may also be used on a case
by-cssa basis if it can be demonstrated using
the criteria in Section 3,2 that the model is
more appropriate for the specific application.
The purposa of choosing a niodaling system
liks CALPUFF is to folly treat stagnation,
wind reversals, and time and space variations
of meteorology affects on transport end
dIspersion, as discussed in paragraph
8.2.6(e).

(3) For regulatory applications of CALIvIET
end CALPUFF, the rsgulatery default option
should be used. Inevitably, some of the
model control options will hsve to be set
specific for the application using expert
judgament end in consultation with the
relevant reviewing authorities,

b. Input Requirements

Source Data:
1. Point eources: Source location, stack

height, diameter, sxit velocity, exit
temperature, bess elevation, wind direction
specific building dimensions (for building
dov,’nwesh calculations), and emission rates
fur each pollutanL Particle size distributions
may be entered for perticulsts matter.
Temporal emission factors (diurnal cycle,
monthly cycls, hour/season, wind apeedi
stability class, or tsmperature-dupendent
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emission factors) may also be entered.
Arbitrarily-varying point source pararnatars
may ha entered from an external file.

2. Area sources: Source location and shape,
• release height, base alavation, initial vertical
distribution (a,,) and emission rates for each
pollutant. Particle size distributions mey be
entered for perticulete metier. Temporal
emission factors (diurnal cycle, monthly
cycle, hnur/aeeaon, wind speedlstebility
class, or temperature-dependent enission
factors) mey also be entered. Arbitrarily-
varying ares source parameters may be
entered frum en external file. Area sources
specified in the externel file are allowed to
he buoyent end their location, size, shepe,
and other source characteristics are ellowed
to change in time.

3. Volume sources: Source location, release
height, base elevation, initial horizontal end
vertical distributions (cr5, aj end emission
rates for each pollutant. Particle size
distributions mey be entered for particulate
matter. Temporal emission fedora (diurnal
cycle, monthly cycle, hour/season, wind
epeed/stebility class, or temperature
depeodant emission factors) riiey also be
entered. Arbitrsrily-vsrylog volume source
parameters may be entered from so external
file. Volume sources with buoyency cen be
simulated by treating the source as a point
source and entering initial plume size
parameters—initial (ay, o,l—to define the
initial size of the volume source.

4. Line sources: Seurcs location, relesse
height, base elevation, average buoyancy
parameter, end emission rates for each
pollutent. Building date may be entered for
line source emissions expsrisnclng building
duwowasb effects. Particle aiza distributions
may be entered for particulate matter.
Temporal emission fedora (diurnal cycle,
monthly cycle, hour/season, wind speed/
stability class, or temparatura-depandent
emission factors) may alao be entered.
Arbitrarily-varying line source parameters
may be entered from en external file.

Meteorological Data (different forms of
meteorological input ceo be used by
GALPIJFF):

1. Timo-dapendent thrae-diinanstonal
meteorological fields generated by CALMET.
This Is the preferred mode for running
CALPUFF. Inputs into CALMfl include
surface observations of wind spaad, wind
diroction, temperature, cloud covsr, ceiling
height, relative humidity, surface pressure,
end precipitation (type sod amount), end
upper air sounding data (wind speed, wind
direction, temperature, end height). Optional
large-scale model output (e.g., from MM5)
can ba uaed by CALMET as wall (paragraph
93.1.2(d)).

2, Single station surface end upper air
meteorological data in Cl’DMPLUS data file
formats (SURFACE.DAT end PROFILE.DAT
filas). Thia allows a vertical variation in the
meteorological parameters but 00 spatial
variability.

3. Single station meteorological data in
ISCST3 data file format, This option does nut
account for variability of the matsorological
parameters in the horizontal or vertical,
except as provided for by tha use of stability-
dependent wind shear exponents and evaraga
temperature lapse rates.

Gridded terrain and land use data are
required as input into CALMET when Option
i is used. Geophysical processor pmgrams
are provided that interface the modalissg
system to standard terrain end lend uas data
bases provided by the U.S. Geological Survey
(USGS).

Receptor Data:
CALPUFF includes options for griddod end

non-griddad (discrete) receptors. Special
aubgrid-scale receptors are used with the
subgrid-scals cuinplex terrain option. An
option is provided for discrete receptors to be
placed at ground-level or above the local
ground level (La., flagpole receptors).
Griddad sod aubgrid-scale receptors are
placed at the local ground level only,

OIlier Input:
CALPUFF accepts hourly observations of

ozone concentrations for use in its chemical
trensformation algorithm. Subgrid-acala
coastlines cen be specified in its coastal
boundary file. Optional, user-spaciflad
deposition velocities and chemical
transformatioti rates can also be entered.
CALPUFF accapta tha CTO1vfPLUS terrain
and racaptor files for usa in its aubgrid-scsle
terrain algorithm. Inflow boundary
conditions of modalad pollutants can ha
specified in a boundary condition fils.

c. Output
CALPIJFF produces files of hourly

concentrations of ambient concentrations for
each modeled species, wet dapualtiun fluxes,
dry deposition fluxes, and for visibility
applications, extinction coafficients.
Postprocessing programs (PRTMET and
CALPOS’l’) provida options for enalyØ end
displa’ of the modeling results.

d. Type of Modal

(1) CALPUFF is a non-atasdy-atata time
and apaca-depsndant Geussien puff modal.
CALPUFF includes paramoterized gas phase
chemical trensfnrmstion of 502, 504, NO,
NO5,HNO3,NO1-, and organic aarosola.
CALPUFF cen treat primary pollutants such
as PM—ID, toxic pollutants, ammonia, and
other passive pollutants. The model includes
a reaiatencs-besod dry deposition modal for
both gaseous pollutants and particulate
matter. Wet deposition is treated using a
scavenging coefficient approach. Tba modal
baa detailed paramatarizations of complex
tarrain effects, including terrain
impingemant, aide-wall scrapping, and ateap
walled terrain influences on lateral plume
growth. A subgrid-acale complex terrain
moduls based on a dividing streemlina
concept dividos the flow into a lift
component traveling ever the obatacla end a
wrap component daflsctsd around the
obstacle.

(2) The mate erulogical fields used by
CALPUFF cr0 producad by the CALMET
mateorological model. CALMET includes a
diegoestic wind field modal containing
objective analysis end paramaterizad
treatments of slope flows, valley flows,
terrain blocking effects, end kinematic terrain
affects, lake end sea breeze circulations, and
a divergence minimization procedure. An
energy-balance schema is used to compute
sensible and latent heat flaxes and
turbulence pammaters over lend surfaces, A
profile matbod is used over water. CALMEr

contains interfacss to prognostic
meteorological models such as the Penn
State/NCAR Mesoscale Modal (e.g., IvilviS;
Section 13.0, raf. 94), as wall as the RAMS
and Eta models.

a. Pollutant Types
CALPUFF may be used to mudal gaseous

pollutants or perticulata metier that are inert
or undergo linasr chemical reactions, such as
SO, SOr, NO, NO3,HNO3,NO3-, NH3,PM-
10, end toxic pollutants. For regional baza
analyses, sulfate and nitrate particulate
components era explicitly traated.

f. Source-Receptor Relationships

CALPUFF contains no fundamental
limitations oo the number of sources ur
receptors. Parameter files are provided that
allow the user to specify the maximum
number of sources, receptors, puffs, species,
grid cells, vertical layers, end other modal
parameters. Its algorithms are designed to be
suitable for source-receptor distances from
tens of meters to hundreds of kilometers.

g. Plume Behavior
Momentum and buoyant plume rise is

treated according to the plume rise equations
of Brigga (1974, 1975) for non-downwsshing
point sourcaa. Schulman and Scira (i9ao) for
line sources and point sources subject to
building dewnwash effetie, end Zbang (1993)
for buoyant area sources. Stack tip
downwash affects and partial plume
penetration into elevated temperature
inversions are included.
b. Horizontal Winds

A three-dimensional wind field is
computed by the CALMIIT meteorological
modal. CALMET combines an objective
analysis procedure usiog wind observations
with paramaterizad treatments of slops flows,
valley flows, terrain kinematic sffbcts, terrain
blocking affects, end saallaka breeze
circulations. CALPUFF may optionally usa
single station (horizontally-cuostant) wind
fialds in the CTDMPLUS deta format,

i, Vertical Wind Speed
Vertical wind speeds are not used

axpllcitly by CALPUFF. Vertical winds are
used in the development of tha horizootal
wind cumpnnants by CALMET.

j, Horizontal Dispersion
Turbulanca-basad dispersion cnafficienta

provide ostimetas of hotizuntal plume
dispersion based on measured or computed
values of Clv, The affects of building
downwash end buoyancy-induced dispersion
are included. ‘lbs affects of vertical wind
shear are included through the puff splitting
algorithm. Optiuna are provided to uae
Pasquill-Gifford (rural) snd McElroy-Pooler
(urban) dispersion cosfficianta, toitial plumo
size from ares or volume sources is allowed.

k. Vertical Dispersion
Turbulence-based dispersion coefficients

provide estimates of vertical plums
dispersion based on maasurad or computed
values of os,.. The effects of building
downwasb and buoyancy-induced dispersion
are included, Vartical dispersion during
convectiva conditions is simulated with a
pmbsbtlity density function (pdf) model
bssad on Wail at a). (1997). Options sre
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provided to use’Pasquill-Gifford (rural) and
McElroy-Pooler (urban) dispersion
coefficients. Initial plume size from area or
volume sources Is allowed. -

1. Chemical Transformation

Gas phase chemical tranaformationa era
treated using peremeterized models uf 502
conversion to SOc end ND conversion to
NO2,HNO2,and SOC. Organic aerosol
formation is treated.

m. Physical Removal

Dry deposition of gaseous pollutants and.
particulate matter is paramaterized in tornis
of a rasiatance-based deposition modaL
Gravitational settling, inertial impaction and
Brownian motion affects on dapoaitioo of
particulate matter is included. Wet
dapuailion of gases and particulate matter is
parameterizad hi tarma of a scavanging
coefficiant approach,

n. Evaluatioli Studiea

Berman, S., flY. Ku,). Zhang and S.T. Rso,
1977: Uncertainties in.aatimating the mixing
depth—Comparing three mixing depth
models with profiler measurematits,
Atmospheric Environment, 31: 3023—3039.

Environmental Protection Agency, 1998.
Interagency Workgroup on Air Quality
Modeling (IWAQM) Pheaa 2 Summary Report
and Racommaodatlons for Modeling Long-
Range Transport impacts. EPA Publication
No. EPA-4541R—98-019. Office of Air
Quality Planning & Standards, Research
Triangle Park, NC.

Irwin, J.S. 1997. A Comparison of
CALPIJFF Modeling Results with 1997 INEL
Field Data Results. In Air Pollution Modeling
and its Application, XIL Edited by S.E,
Gyrning and N. Cl-ianmarllac, Plenum Press,
New York, NY.

Irwin, J.S., J.S. Scire and D.G. Strimaitis,
1996. A Comparison of CALPUFF Modeling
Results with CAPTEX Field Data Results, in
Air Pollution Modeling and its Appllcotibn,
XI. Edited by S.E. Gyrning and F.A.
Schiarmeler. Planum Prasa, Naw York, NY.

Strimaitis, D.G., ).S. Scire and iC. Chang.
1998. Evaluation of the CALPUFF Dispersion
Modal with Two Power Plant Data Sets,
Tenth Joint Conference on the Application of
Air Po ution Meteorology, Phoenix, Arizona.
American Meteorological Society, Boston,
MA. January 11—18, 1998.

A.4 Complex Terrain Dispersion Modal
Plus Algorithms for Unstable Situations
(CTDIvWLUS)

Reference
Perry, 5G., D.). Burns, LH. Adams, R,J.

Pains, MG. Dennis, MT. Mills, D.C.
Strimaitis, RJ. Yamertino and E.M. malay,
1989. Ussr’s Guide to the Complex Terrain
Dispersion Modal Plus Algorithms for
Unstable Situations (C’TDMPLIJS). Volume 1:
Modal Descriptions and Ussr Instructions,
EPA Publication No. EPA—600/8—89--041,
Environmental Protection Agency, Research
Triangle Perk, NC. (NTIS No. PB 89—181424)

Perry, S.G., 1992. CTDMPLUS: A
Dispersion Model for Sources near Complex
Topography. Part 1: Technical Formulations.
Journal of Applied Meteorology, 31(7): 633—
645,

Avoilobility

This model coda Is available on EPA’s
Internet SCRAM Web sits end also on
diskatte (as PB 90—504119) from the National
Technical Information Service (Section A.0).

Abetroat

C’TDMPLUS is a refined point source
Gsussiso air quality rnndsl for use In all
stability conditions for complex terrain
applicatiooa The model contains, in its
entirety, the technology of CTDM for stable
and neutral conditions. However, -

CTDMPLUS can also simulate daytime,
unstable conditions, and has a number of
additional capabilities for improved user
friendliness. Its use of meteorological date
and tsrrsin information is different from
other EPA models; considerable detail for
both types of input data is raqi4ired and is
supplied by preprocessors specifically
designed for CTDMPLUS. CTDMPLUS
requires the parsmaterization of individual
hill shspss.using the terrain preprocessor and
the association of each model receptor with
a particular hill.

a. Recommendation for Regulatory Use

CTDMPLtJS is appropriate for tita
following applicetions:

• Elevated point sources:
• Terrain slevations above stack top;
• Rural or urban areas;
• Transport distances less than 50

kilometers; and
• One hour to annual averaging times

when used with a post-processor program
such as CHAVG.

h. Input Requirements

(1) Source data: For each source, user
supplies suurce locetion, height, stack
diameter, stack exit velocity. stack exit
temperature, and emission ratu; -if vsriabls
emissions are sppropriata, the user supplies
hourly valuss for emission rate, stack exit
velocity, and stack exit temperatura.

(2) Meteorological data: For applications of
CTDMPLUS, multiple level (typically three
or more) measurements àî wind speed and
directionrtampsreture and turbulence (wind
fluctuation statistics) are raquirod to create
the basic meteorological data file
(“PROFiLE”). Such measurements should be
obtained up to the ropreseotetiva plume
height(s) of interest (i.e., ths plums height(s)
under thosa conditloos important to the
determination of the desigo concantrstion).
The representative plume height(s) of interest
should he determined using an appropriate
complex terrain screening procedure (e.g.,
CTSCREEN) and should be documented in
the monitoring/modeling protocol. The
necessary meteorological measurements
should be obtained from an appropriately
sited meteorological tower sugrnanted by
SODAR and/or RASS if the representative
plums height(s) of interest is above ths lgvels
represented by the tower measursments.
Msteorologicel preprocessors then create a
SURFACE data file (hourly values of mixed
layer heights, surface friction velocity,
Monln-Obukhov length sod surface
roughness Isngth) and a RAWiNsoode data
file (uppsr air measurements of pressure,
tempsraturs, wind direction, and wind
speed).

• (3) Receptor data: Receptor names lup to
400) and coordinates, and hill number (each
receptor must bevs a hill number assigned).

(4) Terrain dete: User inputs digitized
contour information to the terrain
preprocessor which creates the TERRAIN
data file (for up to 25 hills).

c. Output

(1) When CTDMPLTJS is run, it pmduces
a concentration file, in either binary or text
formst (user’s choice), and s list file
containing a verification uf modal inputs, i.e.,

• Input meteorological data from
“SURFACE” and “PRDFILE”

• Stack data for each source
• Terrain information
• Receptor information
• Source-receptor location (line prioter

map).
(2) In additIon, if the case-study option is

selected, the listing includes:
• Meteorological variables at plume height
• Geometrical ralstionships betweao the

source and the bill
• Plums characteristics at each receptor,

i.e.,
—Distance in slang-flow and cross flow

direction
—Effective plums-receptor hsight difference
—Effective rr, a,, values, both fiat terrain and

hill Induced (the difference shows the
affect of the hill) -

—Concentration components due to WRAP,
LIFT and FLAT. -

-

(3) If the ussr sslscts the TDPN option, a
summary table of the top 4 concentrations at
each receptor is given. If the ISOR option is
selected, a source contribution table fur every
hour will be printed.

(4).A seperete disk file of predicted (1-hour
only) concentrations (“CDNC”) is-written if
the user chooses this option. Three forms of
output are possible:

(i) A binery file of concentrations, one
velue for sech receptor itt the hourly
sequence as run;

(ii) A text file of concentrations, one vslue
for each receptor Id the hourly sequence as
run: or

(iii) A tsxt file as described above, but with
a listing of receptor information (names,
positions, hlll number) at the beginning of

• the file.
(3) Hourly information provided to these

files besides the concentrations themselves
includes the year, month, day, and hour
information as well as the receptor number
with the highest concentration. -

d. Type of Model

CTDMPLUS is s refined steady-state, point
sourcs plume modal for use in all stability
conditions for complex terrain applications.

e. Pollutant Types

CTDMPLUS may be used to model nun
reectivs, primary pollutants.

L Source-Receptor Relationship

Up to 40 point sources, 400 receptors and
25 hUla may be used. Receptors and sources
are allowed ñt any location. Hill slopes are
essumed not to exceed 150, so that the
linearized equation of motion for Boussinreq
flow era spplicable. Receptors upwind of the
impingement point, or those associated with
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any of tho bills in the modeling domain,
require separate treatment.

g Plume Behavior
(i) As in CTDM, the beaic plume rise

algorithms are based on Brigge’ (i 975)
recommendations.

(2) A centre) feature of CTDMPLUS for
neutral/stable conditions is its use of a
critical dividing-etreemliue height (He) to
separate the flow in ‘the vicinity of shill into
two separate layers. The plume component in
the upper layer hes sufficient kinetic energy
to peas over the top of the hill while
streamlines in the lower portion are
conetrained to flow in a horizontal plane
eround the hill. Two separate components of
CTDMPLUS compute ground-level
concentrations resulting from plume materiel
in each of these flows.

(3) The model calculates on an hourly (or
appropriate steady averaging period) bests
how the plume trajectory (and, in stable!
neutral conditions, the shape) is deformed by
each hill. Hourly profiles of wind and
temperature measurements era used by
CTIJMPLUS to compute plnme rise, plume
penetration (a formulation is included to
handle penetration into elevated stable
layers, based on Brigga (1984)), convective
eceling parameters, the value of H, and the
Froude number above H,

ii. Horizontal Winds

CTDMPLUS dues not simulate calm
meteorological conditions. Both scaler end
vectorwind speed observations can be reed
by the model. If vector wind speed is
uoeveileble, it ii calculated from the scaler
wind speed. The assignment of wind epeed
(either vector or ecalar) at plume height is
done by either;

• Interpolating between observatione
above end below the plume height, or

• Extrapolating (within the surface layer)
from the neereet measurement hetght to the
plume height

t. Vertical Wind Speed

Vertical flow is treated for the plume
component above the critical dividing
streem)ine height (H,); see “Plume
Behavior”,

j. Horizontal Dispersion

Hurizontal dispersion for etable/neutrsl
conditions ie related to the turbulence
velocity scale for lateral fluctuations, o, for
which a minimum value of 0.2 mIs ie used,
Convective scaling formulations are used to
estimate horizontal dispersion for unstable
condltlone. -

k. Vertical Dispersion

Direct estimates of vertical dispersion for
stsble/neutrsl conditions am based on
observed vertical turbulence intensity, e.g.,
a (standard deviation of the vertical velocity
fluctuation), In simulating unstable
(convective) conditions, CTDMPLUS relies
no a ekewed, hi-Gaussian probability density
function (pdf) description of the vertical
velocities to estimate the vertical distribution
of pollutant cnnceotratlnn.

1. Chemical Transformation

Chemical transformation is not treated by

m. Physical Removal

Physical removal is not treeled by
CTDMPLUS (complete refloction at the
ground/hill surfsce is assumed).

n. Evaluation Stud lea

Burns, D.J., L.H. Adams and S.C. Parry,
1990. Tasting and Evaluation of the
CTDMPLUS Dispersion Model; Daytime
Convective Conditions. Environmental
Protection Agency, Research Triangle Park,
NC.

Paumier, J.O., S.C. Perry and D.J. Burns,
1990. An Analysis of CTDMPLUS Model
Predictions with the Lnvett Power Plant Data
Base. Environmental Protection Agency,
Reseerch Triangle Park, NC.

Peumier, JO., S.C. Perry end D.J. Bume,
1992. CTDMPLIJS; A Dispersion Modol for
Sources near Complex Topography. Part II;
Performance Characteristics. Jnumnol of
Applied Meteorology, 31(7); 646—660.

A,6 Emissions and Dispersion Modeling
System (EDMS) 3.1

Reference
Benson, Paul E., 1979. CALINE3—A

Vereatile Dispereion Modal for Predicting Air
Pollutant.Levela Near Highways and Arterial
Streets, interim Report, Report Number
FHWA/CA/TL—79J23. Fodoral Highway
Administration, Washington, DC. (NTIS No.
PB 80—220841)

Federal Aviation Adminietretino, 1997,
Emleeions and Dispersion Modeling System
(EDMS} Reference Manual. FAA Report No.
FAA—AEE—97—01, USFS Report No, At/EQ
TR—1997—00’tO, Federal Aviation
Administration, Washington, DC 20591. SEE
Availability below. (Note; this manual
includes supplements that are aveilehle on
the EDMS Internet Web site; httpi/
www.oee.foo.gov/nee—100/oee—1z0/edms/
bonnerim tm)

Petersen, W.B. end ED. Rumsey, 1987.
User’s Guide for PAL 2.0—A Gaussian-Plums
Algorithm for Point, Mae, and Line Sources,
EPA Publication No, EPA—600/8—87—D09,
Office of Research end Development,
Research Triangle Perk, NC. (NTIS No. PB
87—1 68 767/AS)

Avoilobility

EDMS is available for $45 ($55 for users
outside of the United Statee). The order form
is available from: littp;/lwww,oeefoo.gov.
Click the EDMS button on the left side of the
pegs, and then click on the “EDJvIS Order
Form” link. The $45 cost covers the
dietribution of the EDMS package; A CD
RDM containing the executable installation

• ills, the user manual, and the model changes
document. This EDMS package does not
include the source code, which is available
only through special request and FAA
approval. Upon installetion the nser will
have on ‘their computer sn esecutable file for
the model and supporting date and program
files. Official contact at Federal Aviation
AdmInistration; Ms. Julie Draper, AEE, 800
independence Avenue, SW., Washington, DC
20591, Phone; (202) 267—3494,

Abstract
EDMS is a combined enisaionsfdiapersion

model for assessing pollution at civilian

airports and military air bases, This model,
which was jointly developed by the Federal
Aviation Adminiati-atioo (FAA) and the
United Stetes Mr Force (USAF), produces an
emission inventory of all airport aourcss end
calculates concentrations produced by these
sources at specified receptors. The system
atoms emission factors for fixed sources such
as fuel storage tanks and incinerators and
also for mobile sources such as aircraft or
sutomobiles. The EDMS emissions inventory
module incorporates methodologies
described in AP—42 for calculating aircraft
emissions, on-road and off-road vehicle
emissions, end stationery source emiseions.
The dispersion modeling module
incorporates PAL2 sod CALINE3 (Section
A.3) for the varioue emission source types.
Both of these components Interact with the
database to retrieve end store data. The
dispersion module, which processes point.
ares, sod line sources, elan incorporates a
special meteorological praprucassor for
processing up to one year of National
Climatic Data Canter (NCDC) hourly data.

a. Recommendations for Regulatory Use

EDMS is appropriate for the following
applications;

• Cumulative effect of changss in aircraft
operations, pniot source and mobile source
emissions at sirports or air bases;

• Simple terrain;
* Non-reactive polluteots;
• Transport distances less then 50

kilometers; and
• 1-hour to annual sveraog times.

b. Input Requirements

(1) All date are entered through the EDMS
graphical ussr interface, Typicel entry items
are annual and hourly source activity, sourcs
and receptor courdluatea, etc. Some point
enurces, such as heating plants, raquirs stack
height, stack diameter, end effluent
temperature inputs.

(2) Wind speed, wind direction, hourly
temperature, and Pasquill-Cifford stability
category (P—C) are the meteorological Inputs.
They can ha entered manually through the
EDMS data entry ecreeos or sutomsticelly
through the processing of previously lnsded
NCDC hourly data.

c. Output

Printed outputs consist of;
• A summary emission inventory report

with pollutant totals by source category end
detailed entiseinn inventory reports for each
aourcs category; and

• A concentration summery report for up
to 8760 hours (one year) of meteorological
data that lists the number of sources,
receptors, end the five highest concentrations
far epplicahie averaging periods for the
respective primary NAAQS.

d. Type of Mode)

For its emissions inventory calculations,
EDMS uses elgorithms coosiatent with the
EPA Compilation of Mr Pollutant Emissiun
Factors, AP—42 (Section 11.0, ref. 96). For its
dispersion calculations, EDMS uses the Point
Ares & Line )PAL2) model and the
CALifornia LINE source (CALINE3) mode),
both of which use Ceussieo algorithms.CTDMPLUS.
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e. Pollutsnt Types

EUMS includes emission fsctors for carbon
monoxide, nitrogen oxides, sulfur oxides,
hydrocarbons, and suspended particles end
calculatss the dispersion for eli except
hydrocarbons.

f. Source-Receptor Relationship

(‘1) Within hardware end memory
constraints, there is no tipper limit to tho
number of sources end recsptors thst can be
modeled simultaneously.

(2) The Gaussian point source equation
estimates concentrations from point sourcds
after determining tho affective height of
emission and the upwind and crosswind
distance of the source from the receptor.
Nomerical integration of the Gaussian point
source equation is used to determine
concentrations from line sources (runways).
integration over eree sources (parking lots),
which includes edge effects from the source
region, is done by considering finite line
sources perpendicular to the wind at
intervals upwind from the receptor. The
crosswind integration is done analytically;
integration upwind is done numerically by
successive approximations. Terrain elevation
differences between sources and receptors
era neglected.

(3) A reasonable height above ground level
may be specified for eech receptor.

g. Plume Behavior

(1) Briggs final plume rise equations are
used. If plumo beight exceeds mixing height.
concentrations are assumed equal to zero.
Surface concantrations are set to rem when
the plums centerline exceeds mixing height.

(2) For rnadwaye, plume rise is not treated.
(3) Building and steck tip dowowash

effects era not treated.

h. Horizontal Winds

(1) Steady state winds are assumed for each
hour. Winds are assumed to be constant with
altitude.

(2) Winds are entered manually by the user
or automatically by reading preyiously -

loaded NCDC annual dote files.

i. Vertical Wind Speed

Vertical wind speed Is assumed to be zero.

). Horizontal Dispersion

(i) Six stability classes are used lP—G
claseea A through F).

(2) Aircraft runways, vehicle parking lots,
stationary sources, and training fires era
modeled using PAL2. Either rural (Pasquil
Gifford) or urban (Briggs) dispersion settings
maybe specified globally for these sources,

(3) Vehicle roadways, aircraft teziweys,
and aircraft queues are modeled using
CALINE3, CALENE3 aaaunies urban
dispersion curves. The user specifies terrain
roughnesa.

k. Vertical Dispersion

(i) Six stability clsasea are used (P—G
classes A through F).

(2) Aircraft runways, vehicle parking lots,
stationery sources, and training fires era
modeled using PAL2. Either rural (Psaquill
Giffordl or urban (Brigga) dispersion settings
may be specified globally for these sources.

(3) Vehicle roadways, aircraft tsxiweya,
and aircraft queues arq modeled using

CALINE3. CALINEI assumes urben
dispersion curves. The user specifies terrain
roughness.

1. Chemical Transformetion

Cliemicel transformations are not
accounted fur.

m. Physical Removal

Deposition is not treated.

n. Evaluation Studies

None cited.

A.5 Industrial Source Complex Modal
(ISta)

Rsferencs

Environmental Protection Agency, 1995.
User’s Guide for the industrial Source
Complex (ISCI) Dispersion Mudele, Volumes
1 and 2, EPA Publication Nos, EPA—454)B--
95—003a & h. Environmental Protection
Agency, Research Triangle Park, NC. (NTIS
Nos. PB 95—222741 end PB 95—22275a,
respectively)

Availability

The model code is eveilable on the EPA’s
Internet SCRAM website. I5CST3 (as PB
2002—500055) Is also nveilahle on diskette
from the National Technical Information
Service (see Section AD).

Abstract

The ISC3 model is a stesdy-stete Gaussian
pitune model which can he used to assess
pollutant cnncentintione from a wide variety
of sources essecieted with an industrial
source complex. This model can account for
the following: Settling and dry deposition of
particles; dnwnwash; area, lips and volume
sources; plume rise as a function of
downwind distance; separation of point
aourcos; end limited terrain adjustment. ISC3
operates in both long-term and short-term
modes.

a. Recommendations for Regulatory Use

ISC3 is appropriate for the fnllnwing
applications:

• Industrial source complexes;
• Rural or urban areas;
• Flat or rolling terrain;
• Transport distances lees than 50

kilometers;
• i-hour to annual averaging times; and
• Continuous toxic sir emissions.
The following options should be selected

for regulatory applications: For short term or
long term modeling, set the regulatory
“default option”; i.e., use the keyword
DFAIJLT, which automatically selects stack
tip downwssh, final plume rise, buoyancy
induced dispersion (BID), the vertical
potential tenperature.gredient, e treatsnent
for celms, the appropriate wind profile
exponents, the appropriate value for
poll utant half-life, and a revised building
wake effects algorithm; set the “rural option”
(use the keyword RURAL) or “urban option”
(use the keyword URB4IV); and set the
“concentration option” juse the keyword
COtsiC).

h. Input Requirements

Source data: Location, emission rate,
physical stack height, stack gas exit velocity,
stsck inside diameter, and stack gas

Isinperalura. Dptional inputs include source
elevetlon, building dimensions, particle size
distribution with corresponding settling
velocities, end surface reflection coefficients.

Metsorological dole: ISCST3 requires
hourly surface werther data from the
preprocessor program RAMIvIET. which
provides hourly etehility class, wind
direction, wind speed. temperature. and
mixing height. For ISCLT3, input includes
stability wind rose (STAR deck). everego
eftarnoon mixing height, average morning
mixing height, and average air temperature.

Receptor data: Coordinates and optional
ground elevation for seth receptor.

c. Dutput

Printed output options include:
• Program control parameters, source dote,

end receptor data;
• Tables of hourly meteorological data for

each specified day;
• “N”-day average concentration or total

deposition calculated at each receptor fur any
desired source comhinetione;

• Concentration or deposition values
calculated for any desired source
combinations at eli receptors for any
specified day or time period within the day;

• Tables of higheet end second highest
condantration or deposition values calculated
at each receptor for seth specified time
period during e(n) “N”-day period for any
desired source combinations, and tables of
the maximum 50 concentration or deposition
values calculated for any desired source
comhinetions for each specified time period.

d. Type of Model

ISC3 is n Gaussian plume model. It has
been revised to perform a double integration
of the Gaussien plume kernel for ares
sources.

e. Pollutant Types

ISC3 may be used to model primary
pollutante end cuntinuous releases ef toxic
end hezardous waste pollutants. Settling and
deposition are treated.

£ Source-Receptor Ralettonships

ISC3 applies user-specified locations for
point, line, area and volume sources, end
user-specified receptor locations or receptor
rings.

User input topographic evaluation for each
receptor is used. Elevations above stack top
era reduced to the stack top elevation, La,,
“terrain chopping”.

User input heIght ebove ground level may
be used when necessary to simulate impact
at elevated or “flag poie” receptors, e.g., on
buildings.

Actual seperation between each source-
receptor pair is used.

g. Plume Behavior

15C3 uses Briggs (1969, 1971, 1975) plume
rise equations for final rise.

Stack tip downwssh equation from Brigga
(1974) is used,

Revised building wake effects algorithm is
used. Fur atecks higher than building height
plus one-half the lesser of the building height
or building width, the building wake
algorithm of Hober and Snyder (1976) is
used. For lower stacks, the building wake
algorithm of Schulman and Scire (Schulmao
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end Henna, 1986) is used, but stack tip
downwesh end BID are nut used.

For rolling terrain (terrain not shove stack
height), plume centerline is horizontal et
height of final rise above source.

Fumigation is not treated.

h. Horizontal Winds

Constant, uniform (steady-state) wind is
assumed for each hour.

Straight line plume traniport is assumed to
all downwind distances.

Separate wind speed profile exponents
(Irwin, 1979; EPA, 19801 for both rural and’
urban cases are used.

An optional treatment for calm winds is
included for short term modeling.

i. Vertical Wind Speed

Vertical wind speed is assumed equal to
zero.

j. Horizontal Dispersion

Rural dispersion coefficients from Turner
(1969) are used, with no adjustments for
surface roughness or avaraging time,

Urban dieperaton coefficienta frop Brigga
(Gifford, 19761 ara used.

Buoyancy induced dispersion (Pasquill,
1976) is Included.

Six stability classes are used.

k. Vertical Dispersion

Rural dispersion coefficients from Turner
(1969) era used, with no adjustments for
surface roughness.

Urban dispersion coefficients from Briggs
(Gifford, 1976) era used.

Buoyancy induced dispersion (Paequill,
1976) is included.

Six xiability classes are used.
Mixing height is accounted for with

multiple reflections until the vertical plume
standard devietion equals 1.6 times the
mixing height; uniform vertical mixing is
assumed beyond that point.

Perfect raflection is assumed at the ground.

1. Chemical Transformation

Chemical transformations era treated using
exponential decay. Time constant is Input by
the user.

m. Physical Removal

Dry deposition effecta for particles are
treated using a resistance formulation in
which the deposition velocity is the sum of
the resistances to pollutant transfer within
the surface layar of the atmosphere, pbs a
gravitational settling term (EPA, 1994), based
on the modified surface depletion scheme of
Horst (1983).
n, Evaluation Studies

Bowers, ).F. and A.). Anderson, 1981. An
Evaluation Study for the Industrial Source
Complex CISC) Dispersion Model. EPA
Publication No. EPA—4S0/4--81—002. Office of
Air Quality Planning & Standards, Research
Triangle Park, NC.

Bowors, J.F., A.J. Anderson and WE.
Nergravas, 1982. Taste of the Industrial
Source Complex (ISCI Dispersion Model at
the Armco Middietown, Ohio Steel Mill. EPA
Publication No. EPA-4S014--82—006. Office of

Air Quality Planning & Standards, Research
Triangle Park, NC.

Environmental Protection Agency, 1992.
Comparison of a Revised Area Source

Algorithm for the Industrial Source Complex
Short Term Model end Wind Tunnel Data.
EPA Publication No. EPA-454/R—92—014.
Office of Air Quality Planning & Standards,
Research Triangle Park, NC. (NTiS No. PB
93—226751)

Environmental Protection Agency, 1992.
Sansitivity Analysis of a Revised Area Sobrce
Algorithm for the Industrial Source Complex
ShortTerm Model. EPA Pubhcstion No.
EPA—454/R—92—015. Office of Air Quality
Planning & Standards, Research Triangle
Perk, NC. (NTIS No. PB 93—226769)

Environmental Protection Agency, 1992.

Development and Evelisation of a Revised
Area Source Algorithm for the Industrial
Source Complex Long Term Modal. EPA
Publication No. EPA—4S4/R—92—016, Office
of Air Quality Planning & Standards,
Research Trianglo Park, NC. (NTIS No. PH
93—226777)

Environmental Protection Agency, 1994.
Development and Testing of a Dry Deposition
Algorithm (Revised). EPA Publication No.
EPA—454/R—94--OIS. Office of Air Quality
Planning & Standarde, Research ‘l’riangla
Perk, NC. (NTIS No. PB 94—183100)

Scirs, ).S. and L,L. Schulman, 1981.
Evaluation of the BLP and ISC Models with
SFa Tracer Data and SD Measurements at
Aluminum Reduction Plants. Air Pollution
Control Aasociatiou Specialty Conference on
Dispersion Modeling for Complex Sources,
St. Louis, MD.

Scbulman, L.L. and SR. Henna, 1988.
Evaluation of Dowowash Modification to the
Industrial Source Complex Model. Jow’nol.of
the Air Pollution Control Associotlon, 36:
258—264,

A.7 Offshore and Coastal Dispersion Model
(OCD)

Reference

DiCristofaro, D.C. and SR. Henna, 1989.
OCD: Tha Offshore and Coastal Dispersion
Model, Version 4. Volume I: User’s Guide,
and Volume 11: Appendices. Sigma Research
Corporation, Wastforcl, MA. (NTIS Nos. PB
93—144384 and PB 93—144392)

Avoilebulity

This model coda is available on the EPA’s
loternet SCRAM Web site and also on
diskette (as PB 91—505230) froth the National
Technical Informatton Service (see Section
A.0(. Official cootact at Minerals
Management Service: Mr. Dirk Herkhof,
Parkway Atrium Building, 381 Elden Street,
Herodon, VA 20170, Phone: (703) 787—1735.

Abstroct

(1) DCD is a straight-line Gaussian modal
developed to determine the impact of
offshore emissions from poiot. area or line
soorcee on the air quality of coastal regions.
DCD incorporates overwatar plume transport
and dispersion as well as changes that occur
as the plume crosses the shoreline. Hourly
meteorological data are needed from both
offshore and onshore locations. These
include water surface temperature, overwater
air temperature, mixing height, and relative
humidity.

(2) Some of the key features include
platform building downwaah, partial plume
penetration into elevated inversions, diract

use of turbulence intenaitios for plume
dispersion, interaction with the ovorland
intemal boundary layer, and continuous
shoreline fumigation.

a. Recommendations for Regulatory Use

OCD has bean recommended for use by the
Minerals Management Service for emissiona
located on the Doter Continental Shelf. DCD
is applicable for ovsrwater sources where
onshore receptors are below the lowest
source height Where onshore receptors are
abovo the lowest eource height, offshore
plume transport and dispersion may ha
modeled on a case-by-case basis in
consultation with the appropriate reviewing
authority (paragraph 3.lijb)).

b. Input Requirements

(1) Source data: Point, area or line source
location, pollutant emission rate, building
height, stack height, slack gas temperature,
stack inside diameter, stack gee exit velocity,
stack angle from vertical, elevation of stack
hasa above water surface and gridded
specification of the land/water surfaces, As
an option, emission rate, stack gas exit
velocity sod temperature can ha varied
hourly.

(2) Meteorological data (over water): Wind
direction, wind epeed, mixiog height relative
humidity, sir tamparature, water surface
temperature, vertical wind direction shear
(optional), vertical tempemtore gradient
(optional), turbulence intensities (optional).

(3) Meteorological data (over land): Wind
direction, wind speed, temperature, stability
class, mixing height.

(4) Receptor data: Location, height above
local ground-level, ground-level elaêatiori
shove tho water surface,

c. Output

(i) All Input options, specification of
sources, receptors and land/water map
including locations of sources and receptors.

(2) Summary tables of five highest
concentrations at aech receptor for each
averaging period, and average concentration
forentira run period at each receptor.

(3) Optional case study printout with
hourly plume and receptor characteristics.
Optional table of annual impact assessment
from non-permanent activities.

(4) Concentration files written to disk or
tape can ha used by ANALYSIS
postprocessor to produce the highest
concentrations for each receptor, the
cumulative frequency distributions for each
receptor, the tshulation of eli concentrations
exceeding a given threshold, and the
manipulation of hourly concentration files.

d. Type of Modal

DCD Is a Caueeiao plume model
constructed on the framework of the IvIPTER
model.

a. Pollutant Types

DCI) maybe used to model primary
pollutants. Setting and deposition are not
treated.

f. Source-Receptor Ralationship

(t) Up to 250 point aources, 5 area sources,
or 1 line source and 180 recapture may be
used.

(2) Receptors and sources are aliowed at
any location.
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(31 The coastal configuration is determined
by a grid of up to 3600 rectangles. Each
element of the grid is designated as either
lend or water to identify the coastline.

g. Plume Behavior
(1) As in ISC, the basic plume rise

algorithms are based on Brigga’
recommendations.

(21 Momentum riae includes consideration
of the stack angle from the vertical.

(3) The effect of drilling platforma, ships,
or any overwater obstructions near the source
are ueed to dacreaae plume rise uaing a
revised platform downwasb algorithm based
on leboratory experiments.

(4) PartisL plume penetration of elevated
inversions is included using the auggestions
of Briggs (1975) and Wail and Brower (1984).

(5) Continuous shoreline fumigation is
parametarized using the Turner method
where complete vertical mixing through the
thermal intemal boundary layer (TIBL)
occurs as soon as the plums intercepts the
TIBL.
h. Horizontal Winds

(1) Constant, uniform wind is assumed fdr
each hour. -

(2) Ovarwater wind speed can be estimated
from overland wind speed using relationship
of lIsu (1981).

(3) Wind speed pmflles are oetimatad using
similarity theory (Bustoger, 1973). Surface
layer fluxes for theee formulas are calculated
from bulk aerodynamic methods.
i. Vertical Wind Speed

Vertical wind speed is assumed equal to
zero.

j. 1-inrizontal Dispersion
(1) Lateral turbulence intensity is

recommended as a direct estimate of
horizontal disparsiun. If lateral turbulence
intensity is not ei’ailsble. it is estimated from
boundary layer theory. For wind speeds lees
than 8 mis, lateral turbulence intensity is
assumed inversely pmportlonal to wind
speed.

(2) Horizontal dispersion may be enhanced
because of obstructions near the source. A
virtual source technique is used to simulate
the initial plume dilution due to downwssh.

(3) Formulas recommended by Pasquill
(1976) are used to calculate buoyant plume
enhancement and wind direction shear
enhancement.

(4) At the water/land interface, the change
to overland dispersion retes is modeled using
a virtual eource. The overland dispersion
retes can be calculated from either lateral
turbolence intensity ur Pasquill-Gifford
curves. The change is Implemented where
the plume intercepts the rising internal
boundary leyar.

k. Vertical Dispersion

(1) Dbserved vertical turbulence intensity
is not recommended as a direct estimate of
vertical dispersion. Turbulence intensity
should be estimated from boundary layer
theory as default in the modeL For very
stable conditions. vertictd dispersion is also
a function of lapse rste.

(2) Vertical dispersion may be enhanced
because of obstruciions near the source. A
virtual source technique is used to simulein
the initial plume dilution due to downwssh.

(3) Formulas recommended by Pesquill
(1976) era used to calculate buoyant plume
enhancement

(4) At the water/land interface, the change
to overland dispersion rates is modeled using
a virtual source. The overland dispersion
rates can be calculated from either verticel
turbulence intensity or the Pesquill-Gifferd
coefficients. The change Is implemented
where the plume intercepts the rising
internal boundary layer.

I. Chemical Transformation

Chemical transformations are treated using
expenentialdecay. Different rates can be
specified by month and by day or night.

in. Physical Removal

Physical removal is also treated using
exponential decay.
n. Evaluation Studies

DiCristofarn, D.C. end S.R. Henna, 1969.
DCD: The Offshore end Coastal Dispersion
Model, Volume I: User’s Guide. Sigma
Research Cerpnmtinn. Westferd, MA.

Hanns, S.R., Li. Schulmen, R.J. Paine and
i.E. Pleim, 1984. The Offshore end Ceestel
Dispersion (OCD) Model User’s Guide,
Revised. OCS Study, MMS 84—0069.
Envirenmentel Research & Technology, Inc.,
Concord, MA. (NTIS No. PB 86—159603)

Hanna, Sit, Li. Schulinan, RJ. Paifle, J.E.
Pleim and M. Bser, 1985. Development and
Evaluation of the Offshore and Cesstsl
Disperaion (DCD) Model, Jeurnel of the Air
Pollution Centre) Association, 35: 1039—
1047.

Hanns, SR. and D.C. DirIetefaro, 1988.
Development and Evaluation of the DCD/API
Mndel. Final Report, API Pub. 4461,
American Petroleum Institute, Washington,
DC.
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mixing height; uniform mixing is assumed

beyond that point.
(4) Perfect reflection at the grnurmd is

assumed.

1. Chemical Trensfurnmation

Chemical tensformetions are treated using

linear decay. Decay rate is input by the user.

m. Physical Remove]

Physical removal is not explicitly treated.

n. Evaluetion Studies

Schulsnen, LL. endj.S. Scire, 1980.

Buoyant Line and Point Source (BLP)
Dispersion Model User’s Guide, P—7304B.
Environmental Research and Technology,

Inc., Concord, MA.
Scire, J.S. and L.L Schulmen, 1981.

Evaluation of the SLP and ISC Models with

SF6 Tracer Date end SOr Meesuraments at
Aluminum Reduction Plants. APCA
Specialty Conthrence on Dispersion
Modeling for Complex Sources, St Louis,

MO.

A.3 CALINE3

Reference

Benson, Peul E,, 1979. CAIJNE3—A
Versatilb Dispersion Model for Predicting Air

Pollutant Levels Near Highways and Arterial

Streets. Interim Report, Report Number

FHWA/CA/TL—79/23. Federal Highway

Administretion, Washington, DC (NTIS No.

PB 80—2208411,

Availability

The CALINE3 model is available on

diskette (as PB 95—502712) from NTIS. The

sourcecode end user’s guide are also
available on EPA’s Internet SCRAM Web site

(Section A.0).

Abstract

CAL1NE3 can be used to estimate the

concentrations of nooreective pollutants from

highway traffic. This steedy-atete Gaussian

model can be applied to determine eir

pollution concentrations at receptor locations

downwind of “at-grede,” “fill,” “bridge.”

and “cut eection” highways located In
relatively uncomplicated terrain. The model

is applicable for any wind direction, highway

orientation, and recaptor location. The model

has ed(uetments for averaging time and

surface roughness, and can handle up to 20

links end 20 receptors. It also contains an

algorithm for deposition end settling velocity

so that particulate concentrations can ha

predicted.

a, Recommendations for Regulatory Use

CALINE—3 is appropriate for the following

applications:
• Highway (line) sources;
• Urban or rural areas;
• Simple terrain;
• Transport distances less then 50

ldlometere; and
• One-hour to 24-hour averaging. times.

b. Input Requirements

(1) Source data: up to 20 highway links

classed as “at-grade,” “fill,” “bridge,” or

“depressed”; coordinates of link end points;

traffic volume; emission factor; source height;

end mixing zone width.

(2) Meteorological data: wind speed, wind

angle (measured In degrees clockwise from

theY axis), stability class, mixing height,
sinbient (background to the highway)
concentration of pollutant

(3) Receptor date; coordinates end height

above ground for each receptor.

c. Output

Printed output includes concentration at

each rQceptor fur the specified meteorological

condition.

d. Type of Model

CALINE—3 is a Gaussian plume model.

e. Pollutant Types

CALINE-3 may be used to model primary
pollutants.

f. Source-Receptor Relationship

(i) Up to 20 highway linka are treated.

(2) CALINE—3 applies ueer input locstion

and emission rate for eech link. User-input

receptor locations are applied.

g. Plume Behavior

Plume rise is not treated.

hi Horizontal Winds

(I) User-input hourly wind speed end
direction are applied.

(2) Constant, uniform (steady-state) wind is

assumed for en hour.

i. Vertical Wind Speed

Vertical wind speed is assumed equal to

zero.

j. Horizontal DIspersion

(1) Six stability classes are used.
(2) Rural dispersion coefficients from

Turner (1989) are used, with adjustment for
roughness length end averaging time.

(3) Initial traffic-induced dispersion is
handled implicitly by plume size parameters.

Is. Vertical Dispersion

(1) Six stability classes are used.
(2) Empirical dispersion coefficients from

Benson (1979) are used including en
adjustment for roughness length.

(3) Initial traffic-induced dispersion is
hendled implicitly by plume size parameters.

(41 Adjustment for averaging time is
included.

1. Chemical Transformation

Not treated.

in. Phyaicsl Removal

Optional deposition calculations are
included.

n. Evaluation Studiee

Bemis, CR. et al., 1977. Air Poliution end

Roadway Location, Design, and Operation—

Project Overview. FHWA—CA—TL—7080—77—
25, Federal Highway Administration,

Washington, DC.
Cadle, S.H. at oL, 1976. Results of the

General Motors Sulfate Disperaion
Experiment, GMR—2 107. General Motors

Research Laboratories, Warren, Ml.
Dabberdt, W.F., 1975. Studies of Air

Quality on and Near Highwsys, Project 2781.

Stenford Research Institute, Menlo Park, CA.
Environmental Protection Agency, 1988.

Evaluation of Mobile Source Air Quality

Simuletion Models. EPA Publication No.

EPA—450/4—86—002. Office of Air Quality
Planning & Standards, Reeearch Triangle
Park, NC- (NTIS No. PB 86—167293)

A,4 CALPUFF

References

Scire, ).S., D.C. Strimaitis end R).
Yamartino, 2000. A User’s Guide for the
CALPUFF Dispersion Model (Version 5.0)
Earth Tech, Inn, Concord. MA.

Scira J.S., KR. Robe, M.& Fernsu and 114.

Yamartino, 2000. A User’s Guide for the
CALMET Meteorological Model (Version
5.0). Earth Tech, Inc.. Concord, MA.

Avoilability

The model code end its documentation are
available at no cost for download from the
modal developers’ Internet Web site; http;//

wwwsrc.comn/colpuff/co)puffi.htns. You may
also contact Joseph Scire, Earth Tech, Inc.,
195 Baker Avenue, Concord, MA 01742;

Talephone; (978) 371—4270; Fax; (978) 371—

2458; e-mail; JSclre@ajuxn.rnit.edu.

Abstract

CALPUFF is a multi-leyer, multi-species
non-steady-state puff dispersion modeling

system that simulates the effbcts of time- end

space-varying meteorological conditions on
pollutant transport transformation, end
removal. CALPUFF is intended for uee on
scales from tens of meters from a source to
hundreds nf kilometers. It includes
algorithms for near-field affects such as stack
tip downwaah, building downwash,
transitional buoyant end momentum plume

rice, rain cap effects, partial plume
penetration, aubgrid scale terrain end coastal

interactions effects, and terrsio impingement

as well as longer range effects such as
pollutant removal due to wet scavenging end
dry deposition, chemical trsnsfbrmatioo,
vertical wind shear effects, ovorweter
transport, plume fumigation, and visibility
effects of particulate matter concentratiqos.

a. Recommendations for Regulatory Use

(1) CALPUFF is epproprista for long range
transport (source-receptor distances of 50 to
several hundred kilometers) of emissions
from point, volume, area, end line eourcas.
The meteorological input date should be
fully chsracterized with time-end-space-

varying three dimensional wind end
meteorological conditions using C.ALMET, as
discussed in paragraphs 8.3(d) snd 8.3.1.2(d)
of Appendix W.

(2) CALPUFF may also be used on a case-
by-case basis if it can be demonstrated using
the ctiterie in Section 3.2 that the model is
more appropriate far the specific application.

The purpose of choosing a modeling system
like CALPUFF is to fully treat stagnation,
wind reversals, and time and space variations
of meteorolngicsl conditions on transport and
dispersion, as discussed in paragraph
7.2.8(a).

(3) For regulatory applications of CALMET
and CAI.PUFF, the regulatory default option
should be used. Inevitably, some of the
model control options will have to he set
specific for the application using expert
(udgment and in consultation with the
appropriate reviewing authorities.
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b. Input Requirements

Source Date:
1. Point sources: Source location, stack

height, diameter, exit velocity, exit
temperature, base elevation, wind direction
specific building dimensions (for building
downwash calculations], and emission rates
for each pollutant Particle size diab-ibirtione
may be aotered for particulate matter,
Temporal emission factora (diurnal cycle,
monthly cycle, hour/season, wind speed)
stability class, or temperature-dependent
emission factors) may also be entered.
Arbitrarily-varying point source parameters
may be entered fl-nm an external file.

2. Area sources: Source location end shape,
release height, base elevation, initial vertical
distribution (csj and emission rates for each
pollutant. Particle size distributions may ba
entered for particulate matter. Temporal
emission factors (diurnal cycle, monthly
cycle, hour/season, wind speed/stability
class, or temperature-dependent emission
factors) may also be entered. Arbitrarily-
varying area source parameters may be
entered from an extemal file. Area sources
specified in the external file are allowed to
be buoyant and their location, size, shape,
end other source characteristics are allowed
to change in time.

3, Volume sources: Source location, release
height base elevation, Initial horizontal end
vertical distributions (os, n,) and emission
rates for each pollutant Particle sirs
distributions may be entered for particulate
matter. Temporal emission factors (diurnal
cycle, monthly cycle, hour/season, wind
speed/stability cless, or temperature-
dependent emission factors) may also be
entered. Arbitrarily-varying volume source
parameters may be entered from an external
file. Volume sources with buoyancy can be
simulated by treating the source as a point
source and entering initial plums sirs
parameters—initial (a5, a,J—to define the
initial size of the volume source.

4. Line sources: Source location, release
height, base elevation, average buoyancy
parameter, and emission rates for each
pollutant Building date mey be entered fur
line source emissions experiencing building
downwssh effects. Particle size distributions
may be entered for particulate matter,
Temporal emission factors (diurnal cycle,
monthly cycle, hour/season, wind speed)
stability class, or temperature-dependent
emission factdrs) may also be entered.
Arbitrarily-varying line source parameters
may be entered from an external file.

Meteorological Data (different forms of
meteorological input can be used by
CALPUFFI:

1. Time-dopenslent three-dimensional (3—
Dl meteorological fields generated by
CALMET. This is the preferred mode fcr
running CALPUFF. Data inputs used by
CALMET include surface observations of
wind speed, wind direction, temperature,
cloud cover, ceiling height, relative
humidity, surface pressure, and precipitation
(type and amount), and upper sir sounding
data (wind speed, wind direction,
temperature. and height] and air-aea
temperature differences (over water).
Optional 3—I) meteorological prognostic
model output (e.g., from models such as

MM5, RUG, Eta and RAMS) can be used by.
CALMFf as well (paragraph 8.3.1.2(d)).
CALMET contains en option to be run in
“No-observations” mode (Robe et al., 2002).
which allows the 3—D CALME’t’
meteorological fields to be based on
prognostic model output alone, without
observations. This allows CALMET and
CALPIJFF to be run in prognostic mode for
forecast applications.

2. Single station surface and upper air
meteorological data in CfDMPLUS data me
formats (SURFACE.DAT and PROFIL&DAT
files) or AERMOD data file formats. These
nptions allow a vertical variation in the
meteorological parameters but no horizontal
spatial veriability.

3. Single station meteorological data in
ISCST3 deta file format. This option does not
account for vsriebility of the meteorological
parameters in the hotizontel or vertical,
except as provided for by the use of stability-
dependent wind shear exponents and average
temperature lapse rates.

Gridded terrain and land use data are
required sa input into CALMET when Option
1 is used. Ganphyaicel processor programs
are provided that interface the modeling
system to standard terrain and land use dsta
bases available from varmnus sourcea such as
the U.S. Geological Survey (USGS) and the
National Aeronautics and Specs
Administration (NASA).

Receptor Date:
CALPUFF includes options for gridded and

non-gridded (discrete) receptors. Special
subgrid-scale receptors are used with the
suhgrid-scale complex terrain option. An
nption is provided for discrete receptors to be
placed et ground-level or above the local
ground level (i.e., flagpole receptors).
Gridded and subgrid-scals receptors are
placed at the local ground level only.

Other tnpub
CALPUFF accepts hourly nbservetinna of

ozone concentrations for use in its chemical
transfonnation algorithm. Monthly
concentrations of ammonia concentrations
can be specified in the CALPUFF input file,
although higher time-resolution ammonia
variability can he computed using the
POSTUTIL program. Suhgrid-scale coeatlinea
can he specified in its coastal boundsq file.
Optional, user-specified deposition velocities
and chemical transformation rates can also be
entered. CALPUFF accepts the CTDMPLUS
terrain and receptor files for use in its
subgrid-scale terrain algorithm. Inflow
boundary conditions of modeled pollutants
can be specified in a boundary condition file.
Liquid water content variables including
clnud water/ice and precipitation water/ice
can he used as input for visibility analyaes
and other CALPLTFF modules.

c. Output
CALPUFF produces files of hourly

concentrations of ambient concentrations for
each modeled species, wet deposition fluxes,
dry deposition fluxes, and for visibility
applications, extinction coefficients.
Pnstprocesaing programs (PRTMET,
CALPOST, CALSUM. APPEND, and
POSTUTU.) provide options for summing,
acaling, analyzing and diaplsying the
modeling results. CALPOST contains options
for computing of light extinction (visibility)

and POSTUTIL allows the re-partitioning of
nitric acid and nitrate to account for the
effects of ammonia limitation (Scire ci nl.,
2001; Escoffler-Czeja end Scire, 2002).
CALPUFF contains en options to output
liquid water concentrations for use in
computing visible plume lengths and
frequency of icing and fogging from cooling
inwers and nthar water vapor sources. The
CALPRO Graphical User Interface (GUI)
contains nptinnr for creating graphics such as
contour pInts, vector plots and Other displays
when linked to graphics software.
d. Type of Model

(i) CALPIJFF is a non-steady-state time-
and spsce-dependent Gaussian puff modeL
GALFUFF treats primary pollutants and
simulates secondary pollutant formation
using a psrameterized, quasi-linear chemical
conversion mechanism. Pollutants treated
include 501, 504; NOx ftc., NO ÷ NO,J,
HNO3,NO3-,NH3,PM-b, PM-2.5, toxic
pollutants and others pollutant species that
are either inert or subject to quasi-linear
chemical reactions, The model includes a
resiatance-hassd dry deposition model for
both gasenua pollutants and psrtirnlste
metter. Wet depositinn is treated using a
scavenging coefficient approach. The model
has detailed parameterizatiens of complex
terrain effects, including terrain
impingement, aide-wall scrapping, and staep
walled terrain influences on lateral plume
growth. A suhgrid-acale complex terrain
module based on a dividing streamline
cnncept divides the flow into a lift
cnmpnnsnt traveling over the obstacle and a
wrap component deflected around the
obstacle.

(2) The meteorological fields used by
CALPUFF are produced by the CALMET
meteorological model. CALMET includes a
diagnostic wind field model contsining
psramaterized treatments of slope flows,
valley flows, terrain blncking effects, and
kinematic terrain effects, lske and ass breeze
circulations, a divergence minimization
procedure, and ob)sctive analysis of
observational data. An energy-halance
scheme is used to compute sensible and
latent heat fluxes and turbulence parameters
over land surfaces. A profile method is used
over water. CALMET contains interfaces to
prognostic meteorological models such as the
Penn State/NCAR Masnacale Model (e.g.,
MMS; Section 12,0, ref. 8fi), as well as the
RAMS, Ruc and Eta models.
a. Pollutant Types

CALPUFF may be used to model gaseous
pollutants or particulats matter that are inert
or which undergo quasi-linear chemical
reactions, such as S02,S04=,NOx (Le., NO
+ NO2),HNO3,NOr, NH3,PWIO, PM2.5
and toxic pollutants. For regional haze
analyses, sulfate and nitrate particulate
components are explicitly treated.
f. Source-Receptor Relationships

CALPUFF cnntains no fundamental
limitations on the number of sources or
receptors. Parameter files are provided that
allow the user to specify the maximum
number of sources, receptors, puffs, species,
grid cells, vertical leyers, and other model
parameters. Its algorithms are designed to be
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suitable for source-receptor distances from

tens of meters to hundreds of kilometers.

g. Plume Behavior

Momentum and buoyant plume rice is

treated according to the plume rise equations

of Briggs (1975) for non-downwashing point

sources, Schulmansnd Scire (1980) for line

sources and point sourcea subject to building

downwaeh effects using the Schulmen-Scire

downwash aigorithso, end Zhsng (19931 for

buoyant area sources and point sources

affected by building downwash when using

the PRIME building downwaeh method.

Stack tip duwnwash effects and partial

plume penetration into elevated temperature

inversions are included, An algorithm to treat

horizontally-oriented vents and stacks with

rain caps is included.

h. Horizontnl Winds

A three-dimensional wind field is

computed by the CAIJ.fET meteorological

modeL CALMET combines an objective

analysis procedure using wind observations

with parameterizad treatments of slope flows,

valley flows, terrain kinematic effects, terrain

blocking effects, and sea/lake breeze

circulations. CALPUFF may optionally use

single station (borizonteliy-constantl wind

fields in the CTDMPLtJS, AERMOD or

ISCST3 data formats.

i. Vertical Wiud Spsed

Vertical wind speeds are not used

explicitly by CALPtJFF. Vertical winds ere

used in the development of the horizontal

wind components by CALMET.

5. Horizontal Dispersion

Turbulence-based dispersion coefficients

provide estimates of horizontal plume

dispersion based on measured or computed

values of a. The effects of building

downwaeh and buoyancy-induced dispersion

are included. The sifecta of vertical wind

shear are included through the puff splitting

algorithm. Options era provided to use

Peequill-Cifford (rural) and McElroy-Pooler

(urban) dispersion coefficients. Initial plume

size from area or volume sources is allowed.

It Vertical Dispersion

Turbulence-baeed dispersion coefficients

provide estimates of vertical plums

dispersion based on messured or computed

values of o,. The effecta of building

downwash and buoyancy-induced dispersion

are included. Vertical dispersion during

convective conditions is simulated with a

probability density function (pdf) model

based on Wail at ol. (1997). Options are

provided to use Pasquill-Gifford (rural) and

McElroy-Pnoler (urbanl dispersion

coeffIcients. Initial plume size from area or

volume sources is allowe±

I. Chemical Transformation

Gee phase chemicel trensforrnations are

treeted using perameterized models of SO2

conversion to SO.,= and NO conversion to

NO3-, HNO3,end NO2. Organic aerosol

Formation is treated. The POSTtITIL program

contains an option to re-partition HNO3 and

NOr in order to treat the effects of ammonia

limitation.

m. Physical Removal

Day deposition of gaseous pollutants and
particulate matter is parsmeterized in terms

of a resistance-based deposition model.

Gravitational settling, inertial impaction, and

Brownian motion effects on deposition of
particulate matter is included. CALPUFF
contains an option to evaluate the effects of

plume tilt resulting from gravitational

settling. Wet deposition of gases and
particulate matter is paramaterized in terms

of a scavenging coefficient approach.

it. Evaluation Studies

Berman, S., j.Y. Ku J. Thang and S.T. Ran,

1977. UncertaInties in estimating the mixing

depth—Comparing three mixing depth
models with profiler measurements,
Atmospheric Environment, 31: 3023—3039.

Chang. J.C., P. Franzeae, K Cheyantrakorn

and SR. Hanna, 2001. Evaluations of
CALPIIFF, HPAC and VLSTRACK with Two

Msaoacale Field Dataaets. Journal ofApplied

Meteorology, 42(4): 453-465.

Environmental Protection Agency, 1998.
Interagency Workgroup on Air Quality

Modeling (IWAQM) Phase 2 Summery Report

end Recommendations for Modeling Long-

Range Transport Impacts. EPA Publication

No.EPA-4541R-98-019. Office of Mr
Quality Planning & Standards, Reeoarch
Triangle Park, NC.

Irwin, 5.5., 1997. A Comparison of
CALPLJFF Modeling Results with 1997 INTL

Field Data Results. in All-Pollution Modeling

and its Applicotion, XII. Edited by SE.
Gyrning and N. Chaumerliac. Plenum Press,
New York, NY.

Irwin, 5.5., J.S. Scirs and D.C. Strimaitie,

1996. A Comparison of CALPUFF Modeling
Results with CAPTEX Field Data Results. In

Air Pollution Modeling and its Appllcotion.

Xi. Edited by S.E. Gyrning and F.A.
Scbisrmeier. Plenum Press, New York, NY.

Morrison, K, Z—X Wu, 5.5. Scire, 5. Cheniar

end T. Jeffs-Schonewille, 2003. CALPUFF

Based Predictive and Reactive Emission

Control System. 96th A&WMA Annual

Conference & Exhibition, 22—26 June 2003;

San Diego, CA.
Schulman, L.L., D.G. Sirimaitis and j.S.

Scire, 2000. Development and evaluation of
the PRIME Plume Rise and Building
Downwash Model. JAWIvIA. 50: 378—390.

Scire, 5.5., Z-X Wu, D,G. Strimaitie and
G.E. Moore, 2001. The Southwest Wyoming
Regional CALPUFF Air Quality Modeling
Study—Volume I. Prepared for the Wyoming
Dept. of Environmental Quality. Available

from Earth Tech at http:llwww.src.com.

Strimaitia, D.G., 5.5. Scira and J.C. Chang,

1998. Evaluation of the CALPUFF Dispersion

Model with Two Power Plant Dats Sets.

Tenth Joint Conforence on the Application of

Air Pollution Meteorology, Phoenix, Arizona,

American Meteorological Society, Boston,

MA. January 11—16, 1998.

A.5 Complex Terrain Dispersion Modal

Plus Algorithms for Unstable Situations

(CTDMPLUS)

Reference

Perry, S.G., D.J. Bums. L.H. Adams, Rj.

Peine, M.G. Dennis, MT. Mills, D.C.
Strimaitis, R.J. Yamartino and E.M. Insley,

1989. Uaer’s Guide to the Complex Terrain

Dispersion Modal Plus Algorithms for
Unstable Situations (CTDMPLUS). Volume 1:

Model Descriptions and User instructions.
EPA Publication No. EPA—60018--89--041.

Environmental Protection Agency, Rseearcb
Triangle Park, NC. (NTIS No. PB 89—181424)

Perry, S.C., 1992. CTDMPLUS: A
Dispersion Modal for Sources near Complex

Topography. Part Ii Technical Formuletions.
Journal ofAppliedMeteorology 31(7): 633—
645.

Avoilability

This model cods is available on EPA’s
Internet SCRAM Web site and also no
diskette (as PB 90—504119) from the National
Technical Information Service (Section AOl.

Abstroct

CTDMPLIJS is a refined point source
Gaussian air quality model for use in all
stability conditions for complex terrain
applications. The model contains, in its
entirety, the technology of CTDM for stable
and neutral conditions. However,
CTDMPLUS can also simulate daytime,
unstable conditions, and has a number of
additional capabilities for improved user
friendliness. Its usa of meteorological data -

and terrain information is different from
-other EPA models; considerable detail for
both types of input data is required and is
supplied by preprocessors specifically
designed for CTDMPLUS. CTDMELUS
requires the pararneterization of individual
bill she1ies using the terrain preprocessor and
the association of each modal receptor with
a particular bill.

a. Recommendation for Regulatory Use

CTDMPLUS is appropriate for the
following epplications:

• Elevated point sources;
• Terrain elevations akove stack top;
• Rural or urban areas;
• Transport distances less than 50

kilometers; and
• One hour to annual averaging times

when used with a post-processor program
such as CHAVG.

b. Input Requirements

(i) Source data: For each source, ussr
supplies source location, height, stack
diameter, stack exit velocity, stack exit
temperature, and emission rate; if variable
emissions are appropriate, the user supplies
hourly values for emission rate, stack exit
velocity, and stack exit temperature.

(2) Meteorological date: For applications of
CTDMPLUS, multiple level (typically three
or more) measurements of wind speed and
direction, temperature and turbulence (wind
fluctuntion statistics) are required to create
the basic meteorological data file
(“PROFILE”). Such measurements should be
obtained up to the representative plume
height(s) of interest (Ls., the plume height(s)
under those conditions important to the
detennination of the design concentration).
The representative plume haight(s) of interest
should be determined using en appropriate
complex terrain screening procedure (e.g.,
CTSCREEN) and should he documented En
the monitoring/modeling protocol. The
necessary meteorological measurements
should be obtained from an apprrtpriataly
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sited metenrologicel tower augmented by
SODAR endlor RASS if the representative
plume height(s) of interest is ebove the levels
represented by the tower measurements.
Meteorological preprocessors then create a
SURFACE date file (hourly velues of mixed
layer heights, surface friction velocity,
Monin-Obukhov length and surface
roughness length) end a RAWiNsonde data
file (upper sir messuremoente of pressure,
temperature, wind direction, end wind
speed).

(3) Receptor data: receptor names (up to
400) end coordinates, and hill number (seth
receptor must have a hill number assigned).

(4) Terrain data: user inputs digitized
contour information to the terrain
preprocessor which creates the TERRAIN
data file (for up to 25 hills).

c. Output

(1) When CTDMPLUS is run, it produces
a concentration file, in either binary or text
format (user’s choice), and a list file
containing a verification of model inputs. i.e.,

• Input meteorological data from
“SURFACE” end “PROFILE”.

• Stack data for escb stiurce.
• Terrain Information.
• Receptor information.
• Source-receptor location (line printer

rosp).
(2) in addition, if the case-study option is

selected, the listing includes:
• Meteorological variables at plums height.
• Geometrical relationships between the

source and the bill.
• Plums chsracteristics at each receptor,

La.,
—Distance in along-flow end cross flow

direction
—Effective plume-receptor height difference
—Effective o & o, values, both fist terrain

and hill induced (the difference shows the
effect of the hill)

—Concentration components due to WRAP,
LIFTand FLAT.
(a) If the user selects the TOPN option, a

summary table of the top 4 concentrations st
each receptor is given, lithe ISOR option is
selected, a source contribution table for every
hour will be printed.

(4) A separate disk file of predicted (1-hour
only) concentrations (“CONC”) is written if
ths user chooses this option. Three forma of
output are possible:

(i) A binary file of concentrations, one
value for each receptor in the hourly
sequence as run;

(ii) A text file of concentrations, one value
for each receptor in the hourly sequence as
run; or

liii) A text file as described above, hut with
a listing of receptor information (names,
positions, hill number) at the beginning of
the file.

(3) Hourly information provided to these
files besides the concentrations themselves
includes the year, month, day, and hour
infonnation as well as the receptor number
with the highest concentration.

d. Type of Modal

CTDMPLUS is a refined steady-state, point
source plume model for use in all stability
conditions for complex terrain applications.

a. Pollutant Types

CTDMPLUS maybe used to modal non
reactive, primary pollutants.

f. Source-Receptor Relationship

Up to 40 point sources, 400 receptors and
25 hills may be used, Receptors and sources
are allowed at any location- Hill slopes are
assumednot to exceed 15°, so that the
lineerizad equation of motion for Bouseinesq
flow are applicable. Receptors upwind of the
impingement point, or those associated with
any of the bills in the modeling domain,
require sepsrats treatment.

g. Plume Behavior

(1) As in CTDM, the basic plume rise
algorithms sre based on Briggs’ (1975)
recommendations.

(2) A central feature of CTDMPLUS for
neutral/stable conditions is its use of a
critical dividing-streamline height (H,,) to
separate the flow in the vicinity of a hill into
two separate layers. The plume component in
the upper layer has sufficient kinetic anergy
to pass over the top of the bill while
streamlines in the lower portion are
constrained to flow in a horizontal plane
around the hill. Two separate components of
CTDMPLUS conipute ground-lsvel
cuncentretions resulting from plums meterisl
in each of these flows.

(31 The model calculates on an hourly (or
appropriate steady averaging period) basis
how the plume trajectory (and, in stehla/
neutral conditions, the shape) is deformed by
each hilL Hourly profiles of wind and
temperature measurements are used by
Ct’DMPLUS to compute plume rise, plume
penetration (a formulation is included to
handle penetration into elevated stable
layers, based on Briggs (1954)), convective
scaling parameters, the value of H,, and the
Froude number shove H,..

h. Horizontal Winds

CTDZvIPLUS doss not simulets calm
meteorological conditions. Both scalar and
vector wind speed observations can be read
by the modeL If vector wind speed is
unavailable, it is calculated from the scaler
wind speed. Ths aesignment of wind speedS
(either vector or scelar) at plume height is
done by either

- Interpolating between ubssrvations
above and below the plume height, or

• Extrapolating (within the surface layer)
from the nearest measurement height to the
plums height

i. Vertical Wind Speed

Vertical flow is treated for the plume
component shove the critical dividing
streamline height (H,); see “Plume
Behavior”.

j. Horizontal Dispersion

Horizontal dispersion for stable/neutral
conditions is related to the turbulence
velocity scala for lateral fluctuations, a,., fur
which a minimum value of 0.2 rn/s is used.
Convective scaling formulations are used to
estimate horizontal dispersion for unstable
conditions.
k, Vertical Dispersion

Direct estimates of vertical dispersion for
stable/neutral conditions are based on

observed vertical turbulence intensity, e.g.
o, (standard devintion of the vertical velocity
fluctuation), in simulating unstable
(convective) conditions, CTDMPLUS relies
one skewed, hi-Gaussian probability density
function (pd.f) description of the vertical
velocities to estimate the vertical distribution
of pollutant concentration.

L Chemical Transformation
Chemical transformation is not treated by

CTDMPLUS.
on Physical Removal

Physical removal is not treated by
CTDMPLUS (complete reflection at the
ground/bill surface is assumed).
n. Evaluation Studies

Burns, D.J., Lit Adams and S.C. Parry,
1990. Testing and Evaluation of the
CTDMPLUS Dispersion Modal: Daytime
Convective Conditions. Environmental
Protection Agency, Research Triangle Park,
NC.

Paumier, ).O., S.C. Perry and D.J. Bums,
1990. An Analysis of CTDMPLUS Model
Predictions with the Lovett Power Plant Data
Base. Environmental Protection Agency,
Research Triangle Park, NC.

Peumier, J.O., S.C. Perry and Dj. Bums,
1992. CTDMPLIJS: A Dispersion Model for
Sources near Complex Topography. Part II:
Performance Characteristics. Joumol of
Applied Meteorology, 31(7): 545—650.

A.6 Offahore and Coastal Dispersion Model
(DCI))

Refbrsnce
DiCristofam, D.C. and S.R Henna,

OCIJ: The Offshore and Coeatal Dispersion
Model, VersIon 4. Volume I: User’s Guide,
and Volume II: Appendices. Sigma Research
Corporation, Weatford, MA. (NTIS Noa. PB
93—144354 and PB 93—144392; also available
st httpil/www.epo.gov/scromool/)

Avoiobil117
This model coda is available on EPA’s

Internet SCRAM Web site and also on
diskette (as PB 91—505230) from the National
Technical information Service (see Section
A0). Official contact at Minarsls
Management Service: Mr. Disk Herkbuf,
Parkway Atrium Building, 381 Elden Street
Homdon, VA 20170, Phone: (703) 787—1735.

Abstroct

(a) 00) is a straight-line Cauasien model
developed to determine the impact of
offshore emissions from point, area or line
sources on the air quality of coastal regions.
DCI) incorporates overwater plume transport
and dispersion as well as changes that occur
as the plume crosses the shoreline. Hourly
meteorological date are needed from both
offshore and onshore locations. These
include water surface temperature, overwater
air temperature, mining height, and relative
humidity.

(2) Some of the key features include
platform building downwash, partial plume
penetration into elevated inversions, direct
use of turbulence intensities for plume
dispersion, intersction with the overland
internal boundary layer, and continuous
sbnrelina fumigation.
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e. Recommendations for Regulatory Use

00] has been recommended for use by the
Minerals Management Service for emissions
located on the Outer Continental Shelf (50 FR

12245; 28 March 1985). OCI) is applicable for
overweter sources where onshore receptors
are below the lowest source height. Where
onshore receptors are above the lowest
source height, offshore plume transport and
dispersion may be modeled one case-by-case
basis in consultation with the appropriete
reviewing authority (paragraph 3.0(b)).

b. input Requirements

(a) Source data; Point, ares or line source
location, pollutant emission rate, building
helgbt, stack height, stack gas temperature,
stack inside diameter, stack gas exit velocity,
stack angle from vertical, elevation of atack
base above water surface and gridded
specification of the land/water surfaces. As
en option, emission rate, stack gas exit
velocity and temperature can be varied
hourly.

(2) Meteorologicel data (over water): Wind
direction, wind speed, mixing height, relative
bumidity, sir temperature, water surface
temperature, vertical wind direction shear
(optional), vertical temperature gradtent
(optional), turbulence intensities (optional).

(2) Meteorological data:
Over land: Surface weather data from a

preprocessor such as PCRAIvIMET which
provides hourly stability class, wind
direction, wind speed, ambient temperature,

and mixing height are required.
Over water: Hourly values for mixing

height, relative humidity, sir temperature,
and water surface temperature are required;
if wind epeedldirectien ere missing, values
over land will be used (if available); vertical

wind direction sheer, vertical temperature
gradient, end turbulence intensities are
optional.

(3) Receptor data: Location, height above
local ground-level, ground-level elevation
above the watsr surface.

c. Output

(I) All input options, specification of
sources, receptors and land/water map
including locations of sources end recapture.

(2) Summary tables of five higheet
concentrstions at each receptor for escb
averaging period, and average concentration

for entire run period at each receptor.

(31 Optional case study printout with
hourly plums and receptor characteristics.
Optional table of annual impact assessment

from non-permanent activities,
(4) Concantretion files written to disk or

tape can be uaed by ANALYSIS
postprocessor to produce the highest
concentrations for each receptor, the
cumulative frequency distributions for each
receptor, the tabulation of all concantrationa
exceeding a given threshold, and the
manipulation of hourly concentration files.

d. Type of Modal

OCD is s Gaussian plume modal
constructed on the framework of the Mt’TIiR

model.

e. Pollutsnt Types

OCI] may be used to model primary
pollutants. Settling end deposition are not
treated.

I. Source-Receptor Relationship

(1) Up to 250 point sources, 5 area sources,
or I line source and 150 receptors may be
used.

(2) Receptors and sources are allowed et
any location.

(3) The coastal configuration is determined
by a grid of up to 3600 rectangles. Each
element of ths grid is designated as either
land or water to identify the coastline.

g. Plume Behevior

(1) As in ISC, the basic plume rise
algorithms are based on Briggs’
recommendations.

(2) Momentum rise includas consideration
of the stsck angle from the vertical.

(a) The affect of drilling pletfanna, ships,
or any overwater obstructions near the source
are used to decrssse plume rise using a
revised platform downwash algorithm based
on laboratory experiments.

(4) Partial plume penetration of elevated
inversions is included using the suggestions
of Briggs (1975) and Weil and Brower (1954).

(5) Continuous shoreline fumigation is
parametarized using the Tumer method
where complete vertical mixing thmugh the
thermal internsl boundary layer (TIBLI
occurs as soon as the plums intarcspta the
TBL -

Is. Horizontal Winds

(1) Constant, uniform wind is assumed for

each hour.
(2) Overwatsr wind speed can be estimated

from overland wind speed using relationship
of Hau (19511.

(a) Wind speed profiles are estimated using
similarity theory (Businger, 1973), Surface
layer fluxes dir these formulas are calculated
from bulk aerodynamic methods.

i. Vertical Wind Speed

Vertical wind speed is assumed equal to
zero.

j. Horizontal Dispersion

(i) Lateral turbulence intensity is
recommended as e direct estimate of
horizontal dispersion. If lateral turbulence
intensity is not available, it is estimated from
boundary leyer theory. For wind speeds less
than 8 m/s, lateral turbulence intensity is
assumed inversely proportional to wind
speed.

(2) Horizontal dispersion may be enhanced
because of obstructions near the source. A
virtual source technique is used to simulate
the initial plume dilution due to downwash.

(3) Formulas recommended by Pesquill
(1976) are used to calculate buoyant plums
enhancement and wind direction shear
enhancement.

(4) At the water/land interface, the change
to overland dispersionrstes is modeled using

s virtual source. The overland dispersion
rates can be calculated from either lateral
turbulence intensity or Pssqulll-GifFord
curves. The change is implemented where
the plume intarcapts the rising internal
boundary layer.

k. Vertical Dispersion

(il Obierved vertical turbulence intensity
is not recommended as a direct estimate of
vertical dispersion. Turbulence intansity
should be estimeted from boundary lsyer

theory as default in the model. For very
stahla conditions, vertical dispersion is also
a function of lapse rate.

(21 Vertical dispersion may be enhanced
because of obstructions naar the source. A
virtual source technique is used to simulate
the initial plume dilution dun to downwash.

(3) Formulas recommended by Paquill
(1976) are used to calculate buoyant plume
enhancement.

(4) At the water/land interface, the change
to overland dispersion rates is modeled using
a virtual source. The overland dispersion
rates can he calculated from either vertical
turbulence intensity or the Pasquill-Gifford
coefficients. The change is implemented
where the plume intercepts the rising
internal boundary layer.

1. Chemical Transformation.

Chemical transformations are treated using
exponential decay. Different rates can be
specified by month and by day or night.

m. Physical Removsl

Physical removal is also treated using
exponential decay.

n. Evaluation Studies

DiCristofsro, O.C. and SR. Hanne. 1989.
OCD: The Ohore and Coastal Dispersion
Model. Volume!: User’s Guide. Sigma
Research Corporation, Westford, MA.

Henna, SR., L.L. Schulman, RI. Paine and
J.E. Pleim, 1984. The Offshore and Coastal
Dispersion (00)1 Model User’s Guide,
Rsvisad. OCS Study, MMS 84—0069.
Environmental Research & Technology, inc.,
Concord, MA. (NTIS No. PB 55—159803).

Henna, Sit, L.L. Schulman, R.J. Paine, J.E.
Pleim and M. Beer, 1985. Development and
Evaluation of the Offshore and Coastal
Dispersion (00) Model. Jouniol of the Air
Pollution Control Associotion, 35: 1039—
1047.

Henna, Sit end D.C. DiCristofaro, 1988.
Development sndEveluetion of the OCD/API
ModeL Final Report, API Pub. 4461,
American Petroleum institute, Washington,
DC.
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1. INTRODUCTION

EPA has recently issued a memorandum providing clarification of the regulatory status of the
CALPUFF modeling system for near-field applications) with transport distance up to 50
kilometers, based on guidance provided in EPA’s Guideline on Air Quality Models
(“Guideline”), published as Appendix W to 40 CFR Part 51 •2 This document discusses technical
issues related to the use of the CALPUFF modeling system for near-field applications. The use
of CALPUFF for near-field regulatory applications involving “complex winds” is addressed in
Section 7.2.8 of the Guideline, which states that “the purpose of choosing a modeling system like
CALPUFF is to fully treat the time and space variations of meteorology effects on transport and
dispersion.” The basic requirements for justifying use of CALPUFF for near-field regulatory
applications consist of three main components:

1) a determination that treatment of complex winds is critical to estimating
design concentrations;

2) a determination that the preferred model (AERMOD) is not appropriate or less
appropriate than CALPUFF; and

3) a demonstration that the five criteria listed in paragraph 3.2.2(e) of the
Guideline for use of CALPUFF as an alternative model are adequately
addressed.

Each of these steps involves case-specific considerations. The criteria listed in paragraph
3.2.2(e) of the Guideline for use of an alternative model are as follows:

“e. Finally, for condition (3) in paragraph (b) of this subsection [preferred model is
less appropriate for the specific application, or there is no preferred model], an
alternative refined model may be used provided that:

i. The model has received a scientific peer review;
ii. The model can be demonstrated to be applicable to the problem on a

theoretical basis;
iii. The data bases which are necessary to perform the analysis are available and

adequate;
iv. Appropriate performance evaluations of the model have shown that the model

is not biased toward underestimates; and
v. A protocol on methods and procedures to be followed has been established.”

The discussion provided below is structured to address each of the three main components, and
includes specific examples to illustrate some of the issues and concerns, This discussion is not
intended to be exhaustive in relation to the range of issues and possible scenarios that may be
encountered, since each application includes case-specific considerations, but to provide an
indication of some of the issues that should be addressed in assessing the appropriateness of
CALPUFF for use in near-field applications. Some of the information presented in this
document is preliminary in nature, based upon current understanding of the CALPUFF modeling
system from available documentation.



2. COMPLEX WIND DETERMINATION

Paragraph 7.2.8(a) of the Guideline provides the following examples of complex wind situations:

“a. Inhornogeneous Local Winds. In many parts of the United States, the ground is

neither flat nor is the ground cover (or land use) uniform. These geographical

variations can generate local winds and circulations, and modi1’ the prevailing

ambient winds and circulations. Geographic effects are most apparent when the
ambient winds are light or calm. In general these geographically induced wind
circulation effects are named after the source location of the winds, e.g., lake and
sea breezes, and mountain and valley winds. In very rugged hilly or mountainous
terrain, along coastlines, or near large land use variations, the characterization of
the winds is abalanceof various forces, such that the assumptions of steady-state

straight-line transport both in time and space are inappropriate.”

An assessment of the potential influence of complex winds on design concentrations should be

based on examining the source characteristics (release height and plume buoyancy) in relation to
the local topography to determine whether the design concentrations would be adequately

represented by a steady-state model. Any available information documenting typical flow

patterns at plume height level(s) may also be used to inform that determination. However, use of
CALMET-generated wind fields as “evidence” of the importance of complex winds involves

circular reasoning, and is not sufficient justification.

For most situations involving elevated plumes with relatively nearby terrain at or near plume
height, the “line-of-sight” plume impaction scenario will likely drive the design concentrations,

for which the AERMOD model is considered appropriate. Complex winds are also not likely to
play a significant role for applications involving low-level plumes or plumes dominated by
building downwash influences, where the design concentrations would likely occur in the
vicinity of the source. Applications where the controlling design concentrations are likely to be
strongly influenced by valley stagnation and/or recirculation under persistent light wind
conditions, and where that likelihood can be documented and justified, may be appropriate for
consideration as a CALPUFF near-field application based on the criterion of the appropriateness

of the preferred model. However, in these cases a clarification is needed regarding the relative
appropriateness for these applications of the preferred model at the time of CALPUFF’s
promulgation, ISCST3, as compared to the current preferred model, AERMOD. Since
AERMOD has been designed to handle lighter wind conditions than JSCST3 (less than I mis),
and includes a horizontal meander algorithm to account for increased lateral plume spread under
such light wind conditions that includes upwind dispersion, it will generally be more appropriate
for these conditions than ISCST3.

For low- to mid-level releases, with plume heights below the height of adjacent terrain features,
but elevated enough to be transported beyond the immediate vicinity of the source, concern for
valley channeling of winds and their importance relative to estimating design concentrations may
be a factor for consideration of CALPUFF for a near-field application. If valley channeling or
other complex valley circulations dominate plume transport enough that the design concentration

is likely to be controlled by phenomena other than line-of-sight plume impaction, then

2



consideration of CALPUFF for near-field application may be appropriate. Dominant valley
channeling may also result in significant persistence of wind directions leading to elevated 24-
hour average concentrations that could be underestimated by a steady-state plume model driven
by single station meteorological inputs that do not reflect that persistence. However, some
caution is needed regarding this line of reasoning. First, it is important to recognize that the
appropriateness of AERMOD in this situation may depend upon whether meteorological data
representative of plume transport are available. The lack of such representative meteorological
data may be one of the justifications given for use of CALPUFF in these situations, based on the
presumption that CALMET can simulate the important features of the wind field in the absence
of representative data. However, justification of CALPUFF for this situation is dependent on the
ability of CALMET to provide realistic non-steady-state meteorological fields, which may in
turn also depend on the availability of representative meteorological measurements as inputs.
These considerations highlight the importance of addressing item iii from paragraph 3.2.2(e) to
ensure that “[Tjhe data bases which are necessary to perform the analysis are available and
adequate.” Issues related to that item are discussed in more detail in Section 4.3.

Another category of complex wipds cited in paragraph 7.2.8(a) of the Guideline involves coastal
influences, including lake or sea breezes. As with the complex terrain cases discussed above, the
importance of complex wind influences for coastal applications may vary based on source
characteristics and proximity to the coastline. The to major effects of coastal influences that
are most relevant to this discussion are the land/sea-breeze circulation patterns, driven by
differential heating of the land and water, and the localized effects of enhanced vertical mixing
within the thermal internal boundary layer (TIBL), which forms during the daytime with onshore
flow. The lan i/sea-breeze cycle typically includes a sea (or lake) breeze (onshore flow at the
surface) during the daytime, as the land area responds faster to solar heating, followed by a•
weaker land breeze (offshore flow) at night. The TIBL is characterized by a convective
boundary that grows with distance inland from the coast, with the layer above the TIBL
reflecting the stably stratified air of the marine boundary layer. The TIBL can result in more
limited vertical mixing for plumes released below the TIBL than would occur without the coastal
influence, or in fumigation (rapid downward dispersion) for elevated plumes released into the
stable layer above the TIBL. The potential importance of non-steady-state coastal influences on
design concentrations is probably greater for elevated releases near the coastline than for low-
level releases. The magnitude of the impact of non-steady-state effects will generally decrease
with distance from the coastline.

The previous paragraphs focused on determining the importance of complex winds on design
concentrations for different types of sources in various settings. However, many applications
will involve a range of source types at different locations within the modeling domain, raising
additional considerations. In these cases, the determination should take into account the relative
importance of each source to the overall, design concentration, based on emissions and other
source characteristics. If a single source or single type of source will clearly dominate the design
value, then the determination may be based primarily on an assessment of that source type. An
additional consideration that may need to be addressed in cases involving multiple sources is
whether plumes from different sources may effectively merge as a result of complex winds,
resulting in higher impacts than would occur based on a steady-state modeling assessment. An
example of this case would be multiple low-level releases within a complex of valleys or at
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different locations within the same valley that would likely merge in the bottom of the valley due
to drainage flows under light wind, stable conditions.

Another situation where application of CALPUFF for the near field may beconsidered is a case
where concentration estimates are needed in a Class I area that is located within the near-field
domain, perhaps 10 kilometers from the source, and where the fetch from the source to the Class
I area is characterized by a winding valley. While the source-specific considerations discussed
above may still apply in this situation, additional factors may need to be considered. If the
plume trajectory is expected to be channeled by the winding valley, one might conclude that
getting the trajectory correct is the most important consideration in determining the Class I
design concentration. However, such a finding might not be justified, for the same source, if it
were a Class II application in which it was clear that the design concentration would occur on the
side of the closest hill to the source (i.e., a line-of-sight source receptor relationship). This
situation also highlights the issue of whether the non-steady-state capabilities of the CALPLJFF
modeling system can more appropriately address the temporal and spatial pairing of predicted vs.
observed concentrations called for in such an application. Given the nature of the complex wind
phenomena that might justify use of CALPUFF for near-field applications, the issue of temporal-
spatial pairing of impacts is likely to be a consideration to some degree for all near-field
applications of CALPUFF. This issue is discussed in more detail in the following sections.

It is important to recognize that while CALMET generate spatially varying three-
dimensional wind fields, this does not guarantee that the wind fields generated by CALMET will
provide a more appropriate treatment of plume transport and dispersion, or result in an improved
estimate of design concentrations compared to AERMOD. Furthermore, the mere presence of
“complex winds” within a domain is not sufficient justification for use of CALPUFF for near- -

field applications. In a very real sense, every modeling application involves complex winds to
some degreesince the atmosphere is inherently inhomogeneous. The burden is in showing
clearly that accounting for some aspect(s) of the complex winds is critical to an adequate
determination of design concentrations for the source(s) of concern, and then demonstrating that
CALPUFF is more appropriate than the preferred model and is capable of simulating those
important aspects with an acceptable degree of confidence given the data available for the
application.

3. kPPROPRIATENESS OF THE PREFERRED MODEL

Once a credible determination has been made that treatment of complex winds is critical to
estimating design concentrations, a separate determination should be made that the preferred
model (AERMOD) is not appropriate for the application, or that CALPUFF is clearly more
appropriate than the preferred model, based on condition (3) in paragraph 3.2.2(b) of the
Guideline that “the preferred model is less appropriate for the specific application, or there is no
preferred model”2. As noted in the EPA clarification mem&, the promulgation of AERMOD as
the preferred model for regulatory modeling in all terrain settings affects the applicability of this
criterion for justifying the use of CALPUFF for such applications, due to the fact that AERMOD
is considered to be appropriate for a wider range of applications involving terrain effects than
was the case for ISCST3, the preferred model at the time of CALPUFF’s promulgation.
AERMOD’s performance for near-field regulatory modeling applications in simple and complex
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terrain, with and without downwash, has been well-documented based on a total of 17 field study
evaluation databases,3’4including several field studies in complex terrain settings. In contrast,
there has been no comprehensive demonstration made that the CALPUFF modeling system,
including CALMET-generated wind fields, performs as well or better than AERMOD for near-
field regulatory applications in complex wind situations based on field study data. More
information related to this point is provided in Section 4.2.

The case cited in Section 2 regarding a Class I area located in the near-field highlights the issue
of whether the non-steady-state capabilities of the CALPUFF modeling system can more
appropriately address the temporal and spatial pairing of predicted vs. observed concentrations
called for in such an application. Unfortunately, this is a very difficult question to answer due to
limitations of adequate field-study data bases, and due to the difficulty in generalizing model
performance based on existing studies given the highly complex and site-specific nature of the
problem. Further complicating the determination of appropriateness of CALPUFF for near-field
applications is the fact that the limited evaluation studies documented thus far have not evaluated
the skill of the modeling system to accurately simulate plume impacts under non-steady-state
meteorological conditions paired in time and space over the domain. The question of appropriate
model performance methods and metrics to support the determination of appropriateness Of
CALPUFF for near-field applications is addressed further in a separate document.5

While the need for temporally and spatially more realistic concentration fields provided by a
non-steady-state model may arise in regulatory applications as described above, this issue may
also be brought up in non-regulatory applications as a possible justification for use of CALPUFF
in near-f3eldapplications. An example of the latter would be for risk assessment applications
where the full spatial field of impacts may contribute to the determination of total risk or
exposure, requiring additional skill from the dispersion model beyond that required for typical
near-field regulatory applications, where peak concentrations unpaired in time and space are the
primary metric for model performance. Many of the same concerns expressed regarding
regulatory applications of CALPUFF in near-field settings would apply in these non-regulatory
cases, but the added significance of temporal and spatial pairing of concentration fields with
population distributions to determine exposures further increases the demand on model skill
beyond what has thus far been demonstrated.

4. ALTERNATIVE MODEL CRITERIA

This section provides more details regarding the technical considerations involved in assessing
the appropriateness of CALPUFF relative to the preferred model for potential near-field
applications, based on the criteria for use of an alternative model listed in paragraph 3.2.2(e) of
the Guideline.

4.1. Scientific Peer Review

The CALPUFF modeling system was subjected to a scientific peer review6to support the process
of promulgating CALPUFF as a preferred model in the Guideline. While the primary regulatory
niche for CALPUFF is for long range transport (LRT) applications, with transport distances
beyond 50 kilometers, the scope of the scientific peer review also included the potential
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application of the model for near-field dispersion ( 50 kilometers). The assessment of
CALPUFF’s appropriateness for near-field applications in the peer review comments is very
general and limited. Only one reviewer explicitly addressed the Peer Review Charge question
related to the adequacy of model performance evaluations and sensitivity studies to “recommend
use of the model.” That reviewer’s comments were that it is “a very difficult set of questions to
answer,” hut that the answer is “probably yes, because CALPUFF incorporates a basic formalism
that is well understood and numerous algorithms, each of which has been reasonably well
characterized individually.” This reviewer also supports the response by noting that “the
mesoscale and DWM [diagnostic wind model] modeling approaches used in CALMET have
undergone a history of more than 20 years of test and evaluation in the meteorological and wind
power communities.” However, no specific examples of CALMET evaluation are cited in this
peer review.

Given the reference in the peer review comments to tests and evaluations of diagnostic wind
models for wind power applications, it is important to note that the requirements of wind field
modeling for estimating wind power potential are very different from the requirements for near-
field air quality impact assessments. Wind field modeling for wind power is typically designed
to identif’ areas of high wind power potential and to provide a quantitative estimate of that
potential for planning purposes. However, actual siting and installation of wind turbines would
typically be further supported by more detailed site assessments. On the other hand, wind field
modeling for near-field air quality assessments may determine whether or not an emission source
will be constructed and permitted to operate at a given site, without any additional means of
assessing potential impacts prior to operation.

It should also be noted that while model evaluations for wind power applications may be relevant
to some near-field applications of CALMET, for the most part the meteorological conditions

• associated with high wind energy potential, i.e., high-wind/neutral conditions, are less
technically challenging to simulate with acceptable accuracy than the meteorological conditions
of most concern for air quality applications, i.e., light wind, stable conditions. These high
windlneutral conditions will also be less subject to significant spatial variability in the wind field,
thus making it more likely the peak concentrations will be through line-of-sight plume impaction
on nearby terrain. As noted in paragraph 7.2.8(a) of the Guideline regarding the complex winds
of interest for CALPUFF near-field applications, “geographic effects are most apparent when the
ambient winds are light or calm.”

The conclusion from this assessment is that the EPA-sponsored scientific peer review of the
CALPUFF modeling system for near-field applications has been very limited in scope.

4.2. Applicability to the Problem

Since the stated goal of using a non-steady-state modeling system for a near-field complex wind
situation is “to fully treat the time and space variations of meteorology effects on transport and
dispersion,” a significant part of the focus for addressing the applicability of the CALPUFF
modeling system will be on the ability of CALMET to adequately simulate the non-steady-state
meteorology. Given the very case-specific nature of near-field complex wind modeling
applications, the criterion of applicability to the problem should be determined based on some of
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the case-specific considerations discussed in previous sections. The applicability determination
should also be supported by relevant model performance demonstrations. As noted above,
AERMOD’s performance for near-field regulatory modeling applications has been well-
documented based on a total of 17 field study evaluation databases34,whereas there has been no
comprehensive demonstration made that the CALPUFF modeling system performs as well or
better than AERMOD for near-field regulatory applications in complex terrain based on field
study data.

The one evaluation study often cited to support the use of CALPUFF for near-field applications
is the Lovett power plant complex terrain field study7. While CALPUFF shows good
performance for the Lovett evaluation, as documented in the IWAQM Phase 2 Report8,the
AERMOD model exhibits comparable performance results for that data set3. However, the
published CALPUFF performance evaluation results for Lovett are not well-suited as a
demonstration of CALPUFF modeling system performance for near-field complex flow
applications for two important reasons. First, the Covert field study consists of an elevated stack
located in the Hudson River valley, with SO2 monitors located along the adjacent ridges. This
situation would not qualify as a complex flow application for CALPUFF since the effects of
complex winds as defined in paragraph 7.2.8 of the Guideline are not expected to contribute
significantly to the design concentration, which will clearly be dominated by the elevated plume
impacting the adjacent terrain through a “line-of-sight” trajectory. Secondly, the published
CALPUFF evaluation results for Covert are based on use of the CTDM surface and profile
meteorological inputs and use of the Complex Terrain algorithm for Sub-Grid-scale features
(CTSG) option in CALPUFF, options that essentially emulate the CTDMPLUS model and
bypass the CALMET meteorological processor completely9.Therefore, the published Lovett
evaluation results provide no, information on the performance of CALMET in simulating non-
steady-state winds in this near-field setting.

The diagnostic wind field model in CALMET has some limitations that are important to
recognize and Understand in relation to the question of applicability for near-field applications.
Some of these limitations are generic to the use of any gridded meteorological model, while
other limitations stem from specific formulations within CALMET. A generic limitation of
gridded models is that their ability to simulate terrain responding wind fields may be severely
limited by the horizontal resolution of the input terrain and land use data as represented within
the model grid. For example, a river valley that is about 1 kilometer wide from peak to peak and
about 500 meters deep would not be adequately resolved by a 250 meter grid spacing, which has
been a typical minimum grid resolution for near-field modeling. A single grid cell could span
the entire valley wall from ridge top to river level, such that the slopes of the valley walls
represented by gridded terrain elevations could be reduced for 50 percent or more, significantly
affecting the gravity driven slope flows and other diagnostic wind field adjustments in
CALMET. Vertical grid resolution will also be a significant consideration for near-field
applications, especially in valley locations given the complex flow structures and significant
vertical gradients that may occur in such situations.

Limitations that are inherent to CALMET formulations are largely due to its inability to ensure
dynamical consistency in the simulated wind field. An example of the potential importance of
this limitation is given by the phenomenon of drainage flows that often occur in valley situations
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under light-wind stable conditions. The three-dimensional structure of gravity-driven wind fields
within a valley can be very complex, including significant discontinuities in wind direction with
height. These wind fields are often associated with complex thermal structures within the valley
that develop as cold air drains down from the ridge tops and accumulates within the valley. A
transition from down-slope to down-valley flows will typically develop over time and with
distance from the ridge, creating significant lateral and vertical gradients of wind and
temperature. While limitations due to grid resolution may be important in these cases, a more
fundamental limitation is CALMET’s inability to simulate the thermal structures within the
valley that are associated with these complex flows. The three-dimensional temperature fields
computed within CALMET are based on either available upper air soundings and surface
measurements or gridded prognostic model inputs, depending on user-specified options. The
three-dimensional temperature fields are not adjusted to reflect the influence of these drainage
flows. Furthermore, the terrain blocking effects in CALMET are determined based on a single
domain-wide average lapse rate, typically computed across a layer from the surface up to 200
meters. Unless gridded meteorological inputs of sufficient resolution to capture these thermal
structures within the valley are input to CALMET, they will not be reflected in the gridded
CALMET outputs for use by CALPUFF. A potential consequence of this limitation is that the
lapse rate used to compute plume rise in CALPUFF would not reflect the stable stratification
generated by drainage flows, which could lead to an overestimation of plume height for buoyant
releases and possible underestimation of ground-level concentrations. Even if the simulated
wind fields within the valley are realistic, placement cf the plume within the wrong grid layer
due to these limitations in characterizing the thermal structure could result in significant errors in•
plume trajectory leading to impact estimates that reflect spatially-varying wind fields, but bear
little or no resemblance to reality.

Finer grid resolutions may improve the capability of the model to simulate these complex flow
structures to some degree, and may now be more feasible with the availability of finer resolution
land cover and terrain data. However, CALMET currently requires that the first (lowest) grid
level be 20 meters deep, and grid resolution alone cannot overcome other limitations of the
model formulation. The computational burden will also increase significantly with finer grid
resolutions unless the overall domain size is decreased, which could limit the applicability of the
results by excluding important synoptic or mesoscale features that influence the complex winds.
The sensitivity of model results to grid resolution needs to be investigated in order to assess the
robustness of the model; Recent studies have shown significant sensitivity to grid resolution,
with some evidence of a possible bias toward lower concentrations as grid resolution increases.
These sensitivities to grid resolution are still being examined to determine the key contributing
factor(s), and whether the results for finer grid resolution reflect improved model performance or
are indicative of a potential bias toward underprediction. V

While CALMET incorporates terrain-blocking and slope-flow algorithms that may account for
some of the complex flows that occur in complex terrain settings, cross-valley circulations are
also common occurrences in some valleys, driven by differential heating that occurs during the
daytime as the sun heats one side of the valley wall while the other side is shaded. These
circulation patterns will vary depending upon the orientation of the valley and solar elevation

V

angle (based on time of day and season), and may significantly affect plume transport and
dispersion depending on the location of the source relative to the valley orientation. CALMET
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currently does not account for these circulation patterns in the slope flow algorithms since there
is no mechanism to account for the differential heating that drives the circulation. As a result, if
•these cross-valley circulations are important to the design value determination, then the
applicability of CALPUFF would be limited.

As noted above, since “the purpose of choosing a modeling system like CALPUFF is to fully
treat the time and space Variations of meteorology effects on transport and dispersion,” the
applicability of CALPUFF for near-field situations may depend on the model’s ability to
estimate air quality impacts with skill in terms of the actual temporal and spatial distribution of
impacts. If the modeling system lacks demonstrable skill in terms of temporal/spatial pairing of
impacts, or at least demonstrably better skill than the preferred model, then the argument for
applicability to the problem is seriously undermined. The lack of a detailed independent
assessment of the applicability of the CALPUFF modeling system, and in particular the
CALMET meteorological processor, for near-field applications involving complex winds raises
serious doubts as to whether the second criterion of paragraph 3.2.2(e) has been adequately met
in a general sense. As a result, the burden to demonstrate applicability for specific applications
remains relatively high.

4.3. Availability ofNecessary Data Bases

The appropriateness of a particular model for a given application may depend in part on the
availability of the necessary data bases to support its use. For near-field applications of
CALPUFF, the necessary data bases include meteorological data (both surface and aloft), terrain
elevation data, and land use/land cover data. The quality and representativeness of available
meteorological data will often be a critical, but difficult issue to address for these applications.
Due to the very nature of complex wind applications, involving spatially non-uniform wind
fields, the representativeness of meteorological measurements at particular locations within the
domain relative to the dominant flow structures across the domain will be difficult to determine.
The ability of the wind field model to properly account for these influences in its use of such data
deserves further consideration.

The assessment of available data bases is further complicated by limitations of CALMET with
respect to its ability to utilize site-specific meteorological measurements in generating the three-
dimensional wind fields and thermal structures. The most direct approach for inputting site-
specific meteorological measurements to CALMET is as surface observations. However, all
surface winds, including National Weather Service (NWS) and site-specific data; are adjusted
from anemometer height to the midpoint of the first CALMET level, which is hard-wired to 10
meters above ground. The default value specified for the controlling parameter in CALMET
(JEXTRP = -4) is to extrapolate winds from anemometer height to 10 meters based on similarity
theory profiling, including wind speed and direction adjustments. Even the CALMET option
which is documented as the “no extrapolation” option (IEXTRP = 1) still extrapolates all surface
wind speeds to 10 meters based on a neutral log profile. Meteorological measurements from
multi-level towers, which may provide valuable information regarding vertical profiles of wind
and temperature, can be input to CALMET as separate “surface stations” for each tower level,
with different anemometer heights to reflect the measurement heights. However, for these cases
CALMET will extrapolate winds for each tower level to 10 meters, and these collocated wind
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measurements will be represented by a single wind “observation” at 10 meters based on the

average of the u- and v-components of the wind across the levels. This effectively destroys any

site-specific informationon thevertical wind profiles, which could compromise this aspect of the

applicability determination.

The treatment of multiple levels of site-specific temperature data may be as important as the

treatment of site-specific wind data in some cases. Multiple level temperature measurements

could be used to determine a site-specific lapse rate to more accurately account for terrain-

blocking effects and to calculate plume rise for buoyant releases. Similar to wind profiles,

CALMET treats the multi-level temperature measurements as a ingle surface temperature based

on an average across the levels. As with multi-level wind measurements, this not only loses any

information on the vertical temperature structure reflected in the measurements, but replaces it

with an inaccurate pseudo-observation.

Another option that may be considered for some near-field applications of CALPUFF is the use

of gridded meteorological inputs from a prognostic meteorological model, such as MM5.

Gridded prognostic meteorological data has been widely used for LRT applications of

CALPUFF, and several options are available for utilizing such data within the CALMET

meteorological processor. While prognostic models have been routinely applied for several

years to simulating non-steady-state wind fields at meso- to synoptic scales (with grid resolutions

of about 4 kilometers or greater), many complex wind phenomena that might prompt the need for

a non-steady-state dispersion model will require treatment of smaller scales of motion.

Advances in computing capabilities have allowed for finer-scale applications of these models in

recent years. However, the issues of grid resolution discussed in Section 4.2 in relation to

CALMET would also apply for prognostics models. Until such time as prognostic models have

been demonstrated to be capable of simulating the necessary non-steady-state features of the

wind field adequately for the CALPUFF model, effectively bypassing the need for a diagnostic

model like CALMET, the user will be faced with the challenges associated with blending

prognostic meteorological fields with observations.

The blending of prognostic meteorological data with observations is a generic issue related to the

use of CALPUFF for both near-field and LRT applications, and some problems have been

encountered withthis aspect of the model. CALMET includes a number of options for

controlling how observations are blended with prognostic model inputs, or with the initial guess

wind field generated from upper air data in the absence of prognostic data. In general, CALMET

applies an inverse-distance squared approach for the initial adjustment of gridded met winds to

observations, and one of the key user-specified parameters is the radius of influence. While

CALMET currently applies a single user-specified radius of influence for all surface

observations, other options are available, such as barriers, to isolate the potential impact of some

observations on certain portions of the domain. This technique may be necessary, for example,

to restrict an observation taken in a river valley from influencing the wind field on the other side

of the ridge.

These adjustments to the wind field to blend with observations lack any physical mechanisms

that would ensure dynamical consistency of the blended wind fields. This can result in very

unrealistic flow patterns within portions of the modeling domain if the observation differs from
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the initial guess wind field provided by the prognostic model. The blended wind fields are then
smoothed and further adjusted to minimize divergence in most cases. While these latter steps
may be reasonable for larger scale domains typical of LRT applications, their appropriateness for
adjusting wind fields in near-field settings may be questionable. As noted above, the wind and
tempèratureflelds of importance to near-field complex wind applications may be characterized
by sharp gradients both vertically and horizontally, and some of the important terrain-responding
flows may also be inherently divergent. Applying simple techniques, such as inverse-distance
weighting, smoothing, and divergence minimization may introduce unrealistic features to the
wind field in near-field applications.

The other alternative to the treatment of inputting multi-level measurements to CALMET as
separate surface observations is to construct a pseudo-upper-air sounding from the available
measurements. However, this is not a very practical alternative and may require manufacturing
data to extend the profile in some cases. This approach could also result in and may result in the
site-specific profiles of wind and temperature being applied across portions of the domain for
which they are not representative. The only option to directly utilize site-specific information on
vertical wind and temperature proflies from multi-level towers in the CALPUFF modeling
system is to bypass the CALMET processor and input the data directly to CALPUFF as CTDM
or AERMET surface and profile files, as was done in the CALPUFF evaluation for Lovett. As
noted above, the latter approach is not consistent with the intent of the Guideline for near-field
applications of CALPUFF, which is to “fully treat the time and space variations of meteorology.
effects on transport and dispersion.”

4.4. Appropriate Performance Evaluations

One Of the requirements for the use of an alternative model stated in paragraph 3.2.2(e)(iv) of the
Guideline is that “appropriate performance evaluations of the model have shown that the model
is not biased toward underestimates.” This is a somewhat less stringent requirement than that
imposed for a preferred model, which is to demonstrate generally unbiased model performance
across a range of evaluation studies. Previous sections have addressed some basic issues related
to the lack of adequate model performance evaluations to support the use of CALPUFF for near-
field applications, with the Lovett power plant evaluation being the case cited most often for
near-field performance. Beyond the limitation noted above that the Lovett evaluation for
CALPUFF did not utilize the CALMET-generated wind fields, the other issue related to
performance evaluations that should be emphasized is that past model evaluation methods and
metrics employed for regulatory model evaluations’0,which place little or no emphasis on
temporal or spatial pairing of modeled and observed concentrations, do not adequately address
the skill implied in the use of CALPUFF for most near-field applications.

The lack of appropriate performance evaluations to address this requirement for near-field
applications of CALPUFF, together with a range of technical issues regarding the applicability of
model algorithms and availability of adequate data bases, raises serious questions regarding
whether the model can be applied with confidence that model results are not biased toward
underestimates. The complexity of the model formulations and the range of options available for
data input, grid resolution, wind field adjustments, etc., suggests a potentially wide range of
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sensitivity of modeled concentrations. These sensitivities need to be more fully documented and
understood in order to build more confidence in whether and how this criterion can be met.

Preliminary results from our reassessment of the CALPUFF modeling system performance5,
including evaluations of CALPUFF for the Lovett database utilizing CALMET-generated wind
fields, have documented the sensitivity of the model to some of the technical issues discussed
above, such as grid resoJution and treatment of site-specific meteorological inputs. The
reassessment of CALPUFF model performance has also raised additional concerns regarding the
theoretical basis for the applicability of CALPUFF to near-field complex wind situations, which
are still being analyzed, and wilibe further documented as appropriate.

4.5. Modeling Protocol

A modeling protocol establishing the methods and procedures to be followed is one of the
criteria identified in paragraph 3.2.2(e) of the Guideline for use of CALPUFF as an alternative
model for near-field applications. Given the complex technical issues and concerns discussed in
previous sections in relation to use of CALPUFF for these applications, the importance of the
modeling protocol cannot be overstated. The protocol should address each of the criteria
discussed above, starting with the determination that treatment of complex winds is critical to
estimating design concentrations, and providing justification for the determination that
AERMOD is not appropriate or less appropriate than CALPUFF for that application.

The modeling protocol should provide an adequate demonstration that CALPUFF is applicable
on a theoretical basis given the specifics of the particular application. The adequacy of the
available data bases needed to apply CALPUFF, including the capability of the CALPUFF
modeling system to effectively utilize the available data, should also be addressed. In addition to
addressing the criteria in paragraph 3.2.2(e) of the Guideline, the modeling protocol should
provide detailed information regarding the data sources to be used as input to the model, grid
resolutions, model option settings, and how the resulting wind fields will be assessed to
determine their adequacy for the particular application.
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Enclosure 17

March 23, 2012

Ms. Deborah Jordan
Air Division
USEPA Region 9, AIR-I
75 Hawthorne Street
San Francisco, California 94105

Dear Ms. Jordan:

Subject: Investigation of Causes of PM1O Standard Exceedances at
Coso Junction, California, in 2011

On January 18, 2012, the Los Angeles Department of Water and Power (LADWP) wrote a
letter to you expressing concern about the Great Basin Unified Air Pollution Control
District’s (District) inconceivable determination that the PM10 exceedance recorded at the
Coso Junction monitor on February 8, 2011, “would not have occurred without emissions
from Owens Lake.” LADWP has not yet received a response to that letter, nor a response
to an earlier letter dated September 15, 2011.

In our January 18, 2012, letter, LADWP noted the following concerns with the District’s
monitoring network and modeling analysis:

1. Premature and speculative statements regarding three other PM10 exceedances
that occurred at Coso Junction: December 22, 2009, November 30, 2011, and
December 1,2012.

2. Failure to operate an Environmental Protection Agency-approved monitoring
network with an approved Quality Assurance Project Plan (QAPP) for PM10.

3. Failure to acknowledge that a regional dust event occurred on February 8, 2011,
which produced high dust concentrations at all of the District monitors between
Mono Lake and Coso Junction.

4. The use of inappropriate emission rates (K-factors) in its Dust ID modeling analysis
of Owens Lake dust sources.

5. The use of inappropriate incoming (background) concentrations, effectively
downplaying the impact of the regional dust event.



Ms. Deborah Jordan
Page 2
March 23, 2012

6. Failure to characterize and include the known off-lake dust source areas in the Dust
ID model, or even to acknowledge that the upwind monitors are being influenced by
nearby, but still unknown, off-lake sources.

7. Failure to address any of the technical issues raised in our September 15, 2011,
letter to the United States Environmental Protection Agency (USEPA), a copy of
which was provided to the District.

LADWP asserted then, and again now, that the deficiencies in the District’s Dust ID
modeling analysis have resulted in the District’s unfair and unsupported claim that Owens
Lake was the cause of the éxceedances at Coso Junction. The District, as a public
agency, cannot disregard the law (as they have by operating an extensive monitoring
network without the required QAPPs) nor should they be allowed to continue to downplay,
or otherwise ignore, impacts and emissions from other dust sources in the area that may
be causing or, at a minimum, contributing to the exceedances at Coso Junction.

Failure to Comply with Coso Junction Maintenance Plan

LADWP is concerned that the District may not be complying with the Coso Junction
Maintenance Plan requirements, which requires them to investigate the causes of any
exceedance within 60 days. In a letter to the USEPA dated December 22, 2011, the
District announced that there were four possible PM10 exceedances at the Coso Junction
monitor from 2009 through 2012, and then added: “We will provide a preliminary analysis
of the November30 and December 1, 2011 monitor exceedances at Coso Junction within
60 days from the end of this calendar quarter.”

The 2010, PM10 Maintenance Plan and Redesignation Request for the Coso Junction
Planning Area (Coso Junction Maintenance Plan) dated May 17, 2010, requires that the
investigation be completed within 60 days. On page 13, it states (emphasis added):

aThe District is authorized to continue daily ambient PMIO monitoring at Coso
Junction (CH&SC § 40001). If an exceedance Of the federal PMIO standard is
monitored the District will investigate the cause of the exceedance within 60 days
following the end of the calendar quarter during which the event occurred.
Exceedances found to be caused by dust from Owens Lake will be investigated to
determine if the required control measures were properly implemented in
accordance with Board Order #080128-01. Exceedances found to be caused by
dust from local sources that are subject to current District regulations will be
addressed and corrected. Exceedances found to be caused by Exceptional Events
such as wildflres or earthquakes will be flagged in accordance with USEPA policy
(Federal Register 2007).”
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The required 60-day period expired on March 1, 2012. However, LADWP is unaware of
any follow-up analysis from the District. Note that the Coso Junction Maintenance Plan
requires the District to investigate the cause of the exceedance, including “local sources”
and “Exceptional Events.” The District has not conducted a comprehensive investigation
of the causes of this exceedance. The analyses presented by the District simply assumed
that Owens Lake was the sole cause of the exceedance without investigating any other
possible sources. Similarly, the modeling analysis used by the District to identify the
magnitude of impact from Owens Lake ignored other non-Owens Lake sources even
though abundant evidence exists showing that the exceedances recorded at the Coso
Junction monitor on February 8, 2011, were part of a regional dust event extending
throughout the Owens Valley.

The magnitude of the contribution from Owens Lake is very much in disagreement
because of various errors in the District’s Dust ID modeling analysis. The Dust ID model
has been parameterized for use on and immediately around the Owens playa. The District
has not presented any evidence showing that the Dust ID model has acceptable
performance given the long distances (18 miles) between the Owens playa and the Coso
Junction monitor. Without this, LADWP has little confidence that the Dust ID model can be
used to accurately assess the contribution from the Owens playa, or for that matter, from
any other sources affecting the Coso Junction monitor.

Photographic Evidence of Off-Lake Sources in the Vicinity of the Coso Junction
Monitor

LADWP recently completed a photographic reconnaissance of possible dust source areas
located between the Owens playa and the Coso Junction monitor (refer to enclosed
AffachmentA, Figure 1). The purpose of the reconnaissance was to show that other,
possible dust source areas do exist in the vicinity of the Coso Junction monitor. Sites were
initially identified and then photographed from the air (helicopter) and on the ground. The
source areas include:

• Numerous dirt roads crisscrossing the desert north of the monitor (Figures 1 and
17).

• Sparsely vegetated desert area adjacent to, and extending for a long distance north
of, the Coso Junction TEOM (Figures 2 through 6).

• The 400-acre former hay field located two miles north of the Coso Junction monitor,
which shows evidence of construction beginning in 2009 of a road network, a
groundwater pumping station, an electrical substation, as well as other unknown
areas of surface disturbance (Figures 7 through 12).
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• The 200-acre “Northern Area (another fenced field, presumably used in the past for
agriculture) located roughly four miles north of the Coso Junction monitor (Figures
13 through 16).

All of the surfaces shown in these photographs are substantially non-vegetated or
otherwise protected from wind erosion, possess sandy or friable soil surfaces, and show
signs of recent wind erosion, as evidenced by sand and sand-sized particles freshly
captured on the lee sides of obstructions (e.g., fences, clumps of vegetation). These areas
are likely all emissive during high-wind events. To our knowledge, the District has not
investigated any of these potential dust source areas to determine their contribution to the
Coso Junction dust concentrations.

Without additional evidence and scientifically valid analysis, the District cannot possibly
make a credible claim that Owens Lake is the only or dominant source affecting the Coso
Junction monitor. LADWP requests that the USEPA reject the District’s claim that the
PM10 excedance recorded on February 8, 2011, would not have occurred without
emissions from Owens Lake on the grounds that it has not properly identified the causes of
the exceedance, nor satisfactorily ruled out the contribution from non-Owens Lake
sources.

Sincerely,

ORIGINAL SIGNED
BY MARTIN L. ADAMS

Martin L. Adams
Director of Water Operations

WTVW:rdn
Enclosure
c: Matthew Lakin, Ph.D., United States Environmental Protection Agency

Mr. Larry Biland, United States Environmental Protection Agency
Mr. Michael Flagg, United States Environmental Protection Agency
Ms. Sylvia Oey, California Air Resources Board
Mr. Theodore D. Schade, Great Basin Unified Air Pollution Control District



Appendix A:
Photographic Evidence of Possible Non Owens Lake

Dust Sources in the Vicinity of the Coso Junction Monitor



Figure 1. Coso Junction Area Map and Photograph Location Key

Landscape north of Coso Junction TEOM, with photograph locations and directions marked along with

major emission sources identified in photographs.
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Figure 3. Typical Soil Surface and Vegetation just North of Coso Junction TEOM (Looking Toward
the North)

I-
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Figure 4. Close-up of Surface Shown in Figure 3.

Shown are surface close-ups before and after scuffing with foot. Note the abundance of fines in these

loosely consolidate soils.
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FigureS. Coso Junction TEOM from Helicopter (Looking Toward the Southwest)

Shown are the TEOM (small white cube, center left) and typical vegetation and snrfaces north of the

TEOM (foreground).
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Figure 6. Powerline Road, Located Directly North of and in Line with Coso Junction TEOM (Looking
Toward the South)

Figure 7. View of the Former Hay Field from Helicopter (Looking Toward the North)

Shown are the former Hay Field (middle distance) and unpaved roads crisscrossing the landscape.
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Figure 10. View of the Former Hay Field from Helicopter (Looking Toward the North)

Shown are the former Hay Field with groundwater pumping station (lower left), unpaved roads, and

electrical substation (gray block located slightly above and to the right of center).
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Figure 13. Naturafly Vegetated Area in the Rose Valley (Looking Toward the East)

Figure 14. View of Northern Area from the Southeast Corner of Site (Looking Toward the Northwest)
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Figuxe 15. Sand Accumulation Behind the Northern Area’s Southern Fence (Looking Toward the
West)

Figure 16. Distdrbed Sandy Surfaces within the Northern Area (Looking Towad the North)
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Figure 17 The Former Hay Field on Go ogle Earth - Comparison of 2007 and 2009 Images

Both images show the extent of blow scars from wind erosion (light colored regions). The 2009 image

also shows the start of construction of the pump stations for the geothermal power plant on the southern

portion.

A42




	LADWP_2013-07-09
	DOC
	DOC000
	DOC001
	DOC002
	DOC003
	DOC004
	DOC005
	DOC006
	DOC007
	DOC008
	DOC009
	DOC010
	DOC011
	DOC012
	DOC013
	DOC014

